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NOW. | QUENCH GEARS FASTER AND BETTER THAN EVER BEFORE! 
... With this new Gleason Quenching Machine! 


® Fully automatic 





© 3 times faster ZZ 


ae 
— 
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® Minimum distortion 


® Positive control of hardness and uniformity 1 GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


® Easy to set up and operate 


SEE PAGE 109... 


WHY WA 


longer 


for a new machine? 





hy | d 4 As a result of Heald’s recently instituted stock machine 
C ances are, Hea as program, the most popular types and sizes of Heald 
precision finishing machines are normally carried in 


t factory stock at Worcester. Any time you can buy a 
stock machine, and supply your own fixtures and tool- 
e ing, you get these important advantages... 


1. FAST DELIVERY. Instead of waiting for several 
months for a specially built machine, your stock ma- 
chine will be on its way in a matter of days or weeks. 





2. LOWER COST. By eliminating special engineering 


and drafting, you get a top-quality basic machine at 
lowest possible cost. 


3. UNLIMITED VERSATILITY. Every Heald stock ma- 
chine has the inherent versatility of speeds, feeds and 
cycling that permits easy adaptability to virtually any 
combination or sequence of operations. 


If you need a standard machine in a hurry — and at 
minimum cost — it will pay you to check Heald on the 


availability of a stock machine that will meet your 
requirements. 


BORE-MATICS INTERNAL GRINDERS ROTARY SURFACE GRINDERS TOOL SHARPENING MACHINES 


Model “0” Model 421 Model 171 Size-Matic Model 161 6” 
ee Model 261 16” Plain 
Mode! 121 Model 222 Model 271 Plain 
Model 221 Model 322 Model 271 Size-Matic Model 261 16” Automatic 
Model 321 Model 422 Modei 271 Gage-Matic Model 361 24” Plain 


Model 271 Tool Room Model 361 24” Automatic 
Model 272 Basic 


Model 273A Universal 


\ THE HEALD MACHINE COMPANY 


Worcester 6, Massachusetts 


Model 3 
Model 4 
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THREAD ROLLING 


























THREADING EQUIPMENT 


MACHINERY, September, 1959 


L A N D i Ss Research has now developed 


the LAN-NU-ROL Thread Rolling Machine— 
designed to meet the requirements for jobbing 
or high production thread rolling operations. 


Low cost and economical to operate, the cylindrical- 
die LAN-NU-ROL Machine is a perfect comple- 
ment to the larger, heavy-duty LANHYROL 
Thread Rolling Machine that has been producing 
unequalled results for several years. The LAN- 
NU-ROLs design concept is formed on the bases 
of simplicity, rigidity, power, accuracy, versatility, 
low first cost, low die cost, and uncomplicated 
set-up and service, 


The LAN-NU-ROL Thread Rolling Machine 
produces strong, accurate threads of excellent 
finish by the chipless cold-forming process. It is 
ideally suited for Thru-Feed Rolling and a full 
complement of automatic feeding is available for 
threading by this method. Although intended 
primarily for hand-loaded Infeed Rolling opera- 
tions, automatic feeds can be supplied for Infeed 
Rolling wherever practical. The LAN-NU-ROL 
will thread all diameters up to 2” by Infeed Rolling 
and up to 1” by Thru-Feed Rolling, depending on 
workpiece material and thread specifications. It 
will produce left- and right-hand threads of all 
types (except square), including UNC, UNF, 
Acme, Worm, and many special forms. 


For additional information—please send specifica- 
tions and ask for Bulletin E-101. 


LANDIS Machine COMPANY 


WAYNESBORO - PENASVYLVUATIA 


the world's largest manufacturer 
of THREADING EQUIPMENT 


MANUFACTURER 


DESIGN FEATURES 


e WIDE DIAMETRICAL RANGE —up 
to 2” by Infeed Rolling and 1” by 
Thru-Feed Rolling, depending 
on workpiece material and thread 
specifications. 

eTWO-DIE DESIGN — minimizes die 
cost, set-up time and auxiliary 
equipment. 

e PNEUMATICALLY -OPERATED 
—hydraulically-operated (op- 
tional) ... allows a high infeed 
cycling rate ... up to 60 per 
minute; can be operated from 
plant air supply. 

e MANUAL, SEMI-AUTOMATIC AND 
AUTOMATIC DIE CYCLING 


e AUTOMATIC FEEDING EQUIPMENT 


e TOGGLE-OPERATED INFEED SYSTEM 


—develops brute rolling pressure 
with maximum thermal stabil- 
ity and minimizes stress deflec- 
tions, 


e INFINITELY VARIABLE SPINDLE 
SPEEDS— 166 to 500 RPM. 
e INCLINABLE ROLL HOLDERS 


oe SIMPLE, HIGHLY-EFFICIENT WORM- 
GEAR DRIVE TRANSMISSION 


e INTERCHANGEABLE TOOLING SYSTEM 
eo EASY SET-UP AND SERVICING 


For more data, circle this page number on inquiry card 





Fellows 

No. 4GS 

GEAR SHAPER 
with Variable 
Stroke and 

Feed Unit 


THE 
PRECISION 
LINE 
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changes Stroke and Feed 


Y~ Cuts production time... 
L Lowers overall costs 


Now...you can lower overall costs by 
using the Fellows No. 4GS Gear Shaper 
with the new, optional Variable Stroke and 
Feed Unit which automatically changes the 
rate of stroke and rotary feed between first 
and second cuts at any selected ratio within 
the speed and feed ranges of the machine. 


With the Variable Stroke and Feed Unit the 
No. 4GS can make two cuts, and give you 
two-cut quality, in approximately the same 
time required for a single cut. There is no 
need to compromise on cutting speeds or 
feeds. Roughing and finishing cuts can be 
made at rates which are optimum for cutter 
and material. 


Cutter wear is minimized, and finish is 
improved, because you can select and use 
the best combination of strokes per min- 
ute and feed per stroke of the cutter for 
each cut. Once the selector switches and 
gear ratios have been set, changes in speed 
and feed occur automatically during the 
cutting cycle. 


The Variable Stroke and Feed Unit is 
available as an optional unit on all Fellows 
No. 4GS Gear Shapers. The selector 
switches for this unit can be set to operate 
the machine as a standard Gear Shaper; to 
change either the strokes per minute or the 
rotary feed for the finish cut; or, to change 
both stroke and feed for the finish cut. 


The No. 4GS provides nine cutter speeds 
ranging from 98 to 635 strokes per minute 
and rotary feeds ranging from 0.008” to 
0.028” per stroke, based on a 4-inch pitch 
diameter cutter. Set-ups are easy and fast 
for internal or external, spur or helical 
gears, as well as cams, splines and other 
non-involute shapes up to 6” pitch diameter 
and 2” face width. 


For full information, get in touch with 
your nearest Fellows representative. If 
you would like to have a 72-page booklet 
describing the Fellows No. 4GS Gear 
Shaper and its operation, just write to any 
Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Michigan 


Gear Production Equipment 


—_—— 
eae cael 


_—_ 


150 West Pleasant Ave., Maywood, New Jersey 
5835 West North Ave., Chicago 39, Illinois 
6214 West Manchester Ave., Los Angeles 45 





ee 
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SPECIAL 


CINCINNATI | MACHINE 


DIVISION 


incorporates 


im Cylinder Block Broaching 


Broaching and milling of cylinder blocks are coordinated in this dependable productivity 
team of a CINCINNATI Horizontal Hydro-Broach and CINCINNATI Special Duplex Milling Machine. 


The amazing records of the automotive industry are a tribute to the depend- 
able productivity of CINCINNATI Horizontal Broaching Machines. Every major 
FCINCISNATI passenger car maker depends on these machines for cylinder blocks and 
heads. And many additional CINCINNATIs are broaching other parts such as 
exhaust manifolds, bearing caps, connecting rods, steering elements. The 
Special Machine Division quite often includes other Cincinnati machines in 
the dependable productivity plan, such as the Special Duplex Milling Machine 


teamed up with the Horizontal Broaching Machine (shown above). Broach- 


ing and milling proceed as a coordinated sequence of operations, at the rate of 
100 blocks per hour. 


DE [ERS AND BUILDERS OF SPECIAL MACHINES © VERTICAL AND HORIZONTAL BROACH?r. 
Vie CINCINNATI MILLING MACHINE CO., CINCINNATI .9, ORIO Q 


~ 
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DEPENDABLE PRODUCTIVITY... 


and Milling Line 


and in Rotary Table 


Multiple Operation Machines 


Production machines of this type have much in 
their favor: compactness; adaptability to 
changes in shop layout; push-button control; 
automatic cycling. The Cincinnati Special Ma- 
chine Division incorporated all these advantages, 
plus a high degree of dependable productivity, 
in the multiple operation Rotary Table Machine 
at the left. It mills, drills and broaches exhaust 
manifolds in one automatic cycle. 


A wide range of companies in many industries 
throughout the country have improved their op- 
erating performance and the quality of their 
products through the assistance of the Cincinnati 
Special Machine Division. Perhaps you too 
can find a solution to your cost-of-production 
problems, through our Engineering Service Spe- 
cialists and our facilities for building cost-re- 
ducing equipment of any size. 


Three dissimilar operations on exhaust manifolds are combined in one automatic 
cycle on this CINCINNATI special multiple operation machine. 
Part name Exhaust manifold 
Material Cast iron 
Operations Mill joint face, drill 7 holes, broach joint face 
Production 112 per hour, at 80% operator efficiency 


CINCINNATI 


SPECIAL MACHINE DIVISION 
MACHINERY, September, 1959 
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LANDIS @ 


grinds more usable pieces... 
gives highest operating efficiency 





A new Landis grinder with MICROFEED 
assures cylindrical grinding precision 
to your specified tolerances on a 


production basis. 


MICROFEED is a new ultra-fine wheel feed 


to final size that automatically cancels 


LANDIS 


the many variables that are common 


to all precision grinding feeds. 


Semi-skilled operators using MICROFEED 
produce highest quality work. 


LANDIS 


precision grinders 


LANDIS TOOL company / WAYNESBORO, PENNSYLVANIA 











IBUTES TO 
SUCCESS OF 
KODAK BROWNIE 
STARFLASH! 


MACHINERY, September, 1959 





Manufacture of a reliable, practical camera, with a built-in flash, that will sell 

at a popular price calls for considerable engineering skill and technical know-how. 
It calls for good design and sturdy construction. It demands consistently 

accurate production — unwavering accuracy at high speeds. 


Eastman Kodak Company has been using U.S. Multi-Slide Machines for many years 
and has found them satisfactory in high volume production of irregularly 
shaped parts. Parts are manufactured without intermediate handling or secondary 
operations that would have been required by conventional methods. 


Presently, Eastman Kodak Company’s Apparatus & Optical Division uses 


U.S. Multi-Slides for the production of no less than six parts for Brownie Star Cameras; 
the Starflash, Starflex and Starlet. 


A Model #33 U.S. Multi-Slide is used to produce battery connectors for the 
Brownie Starflash. The machine is arranged with multiple rams and 
tooling with three separate die stages — producing a completed part at each cycle. 


Because of their versatility, the U.S. Multi-Slides could be readily adapted 
by Eastman Kodak’s A. & O. Division to manufacture iuture flat stock stampings, 
wire parts, or the simultaneous feeding and processing of more than one strip 
to complete an assembly. Prefabricated parts could be hoppered, positioned and 
assembled to the stamping being made in the machine. 


Write today to find out how U.S. Multi-Slides can produce your stamped 
components better and more efficiently . . . ask for Bulletin +15M, or send in 
samples or drawings of the part you want produced. 


ILLUSTRATED OPPOSITE PAGE: The. popular Kodak Brownie Starflash Camera . . . ABOVE: Left to right: Successive 
stages in the production of Brownie Starflash Battery Connectors as stamped by a U.S. Model #33 
Multi-Slide . . . Brownie Starflash Camera disassembled (built-in flash removed) to show location of 
battery connector produced on a #33 U.S. Multi-Slide, part of flash synchronization circuitry ... 
U.S. Multi-Slide Model #33 in use at Eastman Kodak Company’s Apparatus & Optical Division 
in Rochester, New York. Machine is turning out battery connectors for the Brownie Starflash Camera. 


U.S. TOOL COMPANY, INC. AmPERE (East Orange) NEW JERSEY 


U. S. Multi-Slides® © U.S. Multi-Millers® © U.S. Automatic Press Room Equipment  U. S. Die Sets and Accessories 


MACHINERY, September, 1959 For more data, circle this page number on inquiry card 
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WARNER & SWASEY 


Unique, Automatic Headstock 


More Speeds — Greater Range —The new eight-speed ed 
headstock (16 with a two-speed motor) gives you more 7 | 
speeds in a wider range — from 45 to 2262 rpm — for 

maximum metal removal efficiency. >. 


instant Speed Changes throughout the full range are 
made possible through exclusive, Warner & Swasey 
designed direct-acting hydraulic clutches (which never 
need adjustment) in combination with a constant mesh, 
helical gear train. Time loss for gear shifting in con- 








ventional headstock gear trains is eliminated. ' ee 
) ‘ ac 

"i ‘ 4 a ie TT ahe | 

Full Power is always available at the spindle nose by the = 7 a 
higher-powered, direct-mounted motor. Direct mount- ze Doe = | 
: = OO eo ) 

ing also eliminates motor-drive maintenance problems. E cs ao 

pa EO 

ae ee 

me EO So 

New, Rugged Bar Feed and Collet Chuck are hydrau- & a ‘ i 
lically operated with single-lever control for easy, fast “| -t LDCR cam 

handling. The wider base and rigid construction of the ere e mo = 


bar feed permits greater accuracy and smoother work 
finishes on high-speed, heavy-duty work. : 








This is the new exclusive single lever headstock control... 





1%” BAR CAPACITY 
15%” SWING 





f No.3 ram type turret lathe 


Exclusive, Single Lever 
Preselector and Speed Control 


Control of spindle speeds is now an easy one-hand 
operation on the new No. 3! Preselection of speeds, 


speed change, brake and neutral—all are obtained with 
the same lever! 


No fumbling for speeds...no gear shifting. Just rotate 
the handle to preselect; move it up or down to engage 
new speed instantly. 


No figuring... the direct reading preselector dial tells 
you the surface speed for each diameter and rpm. 


No remembering (or forgetting)...the preselector 
drum lets you set up the sequence of cuts; numbered 


clips tell you where to find the speeds and their order 
of use. 


Neutral (free spindle) and Brake are selected by 
rotating lever to the left. 


Forward and Reverse are controlled by a switch lever 
on front of headstock. 

For free brochure write 
Warner & Swasey Company, 
Cleveland 3, Ohio. 





You can produce 
it better, faster, 
3 for less...witha 
ss WARNER & SWASEY 


This is how easy it is to operate 
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PRECISION. 


TAPER PLANETARY CONTOUR 
(and straight) (with head) 


A new degree of speed, convenience and capacity 

is brought to precision grinding in the Moore- 

Fosdick Jig Grinders. This combination of the 

= unique Moore Grinding Head with Fosdick Jig 
Borer Tables makes possible advantages never 


before available. 


All standard jig grinding operations can speedily 
and conveniently be accomplished on the Moore- 
Fosdick, in addition to many which were for- 
merly known as “‘trick”’ operations. Both straight 


and tapered holes can be located and ground, as 
well as contours consisting of radii and tangents 


or chordal surfaces. 

The angular and indexing device built into the 
main spindle and the slot grinding attachment 
permit quick, accurate grinding of any contour, 


regular or irregular. Setting work on a rotary 


table is unnecessary except for angular surfaces. 
Chop grinding removes stock rapidly and makes 
contour grinding even faster. 
An infinite range of grinding speeds—from 


12,000 to 60,000 rpm—allows accurate control 


MACHINERY, September, 1959 





CONTOUR 


(with slot grinder) 


of grinding and stock removal. Long- 
lasting precision is assured by quality 
construction and by many features that 
provide dimensional stability, including 
spindle-housing heat control. 


The machine may be ordered in any one 
of three models, one of which comes in 
two sizes. All will give accuracy of 
+ .0001". 


Measuring is accomplished with meas- 
uring rods and inside micrometers or 
with Direct Dimension Measuring, 
where dimensions are simply set from 
blueprint to direct reading drum dials. 
Automatic positioning is also available. 


Numerical control by punched tape or 


cards is available 


For a complete description of the vari- 
ous grinding operations, measuring 
systems and other machine features— 
many exclusive with Moore-Fosdick, 
write today for your jig grinder catalog. 


MACHINERY, September, 1959 


ING 


OF LARGE WORK 


Na 


NEED DRILLING: EQUIPMENT? 
GET A PROPOSAL FROM FOSDICK! 


Q OSDIC 


THE FOSDICK MACHINE TOOL CO 
CINCINNATI 23, OHIO 
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A New Approach 


. For Processing 





Crankshaft Bearing Caps 


el 


This Cross Transfer-Matic, built for an 
European automotive company, pro- 
vides an entirely new approach to 
machining crankshaft bearing caps. 
Capacity of the 30 station machine is 
109 sets (436 pieces) per hour at 100% 
efficiency. 

The parts, cast in clusters of four, are 
broached in preparation for the oper- 
ations performed by the Transfer-Matic. 
Unlike American designs, the No. 1 
and 4 caps require felt seal grooves 
and the No. 1 cap has a pattern of 
four holes in the end for mounting a 
fan belt cover. 


New Methods 


The clusters are indexed by a lift and 
carry transfer mechanism with the crank- 


shaft axis at right angles to the trans- 
fer movement. The felt seal grooves 
are machined by standard cross-facing 
heads mounted on horizontal position- 
ing units. The fan belt cover hole oper- 
ations are also performed horizontally. 
The bolt holes, bearing lock notches, 
oil slinger grooves and the milling of a 
lug on the No. 1 bearing cap are all 
machined vertically. 


New Sawing Unit and Fixture 
At the very end of the machine, the 
clusters are shuttled into a special saw- 
ing fixture where they are cut into in- 
dividual pieces and ejected. The fixture, 
a new design, holds the parts with the 
joint face at a 40° angle. This arrange- 
ment permits the chips to fall free of 





the clamping mechanism and substan- 
tially reduces the overhang of the saw- 
ing cutters. During the sawing oper- 
ation, locating pins are inserted in all 
of the bearing cap bolt holes to pro- 
vide maximum rigidity and to prevent 
pinching of the saws as they withdraw 
from the work. 

The machine is constructed to JIC 
Standards, has complete interchange- 
ability of all standard and special 
parts, and is constructed out of stand- 
ard Cross building blocks for optimum 
flexibility. A Cross Machine Control Unit 
equipped with Toolometers programs 
tool changes to reduce machine down- 
time. All tools are pre-set in standard 
Cross tool setting fixtures. 























Estdblished 1898 
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10" CUT IN 60 SECONDS 
with conventional dry cut, using single 
point carbide ‘“throw-away”’ insert. 


A new cutting fluid that 
with any single-point 


Shell’s experience in the last 3 years proves that 
Shell Dromus Oil E can give production increases of 
at least 25% with comparable cost savings. 


Incredible as this may seem, Dromus® Oil E alone 
accounts for these considerable production increases! 
And here’s how simply Dromus E does it: Use Dromus 
Oil E (diluted with 20 parts water) at the correct cut- 
ting speed. Then, increase the feed rate by one-third 
and operate as before. You can get a 25% production 
increase . . . optimum conditions may show as high as 
40% improvement! 


Applies to wet or dry cutting. Regardless of whether 
you're now cutting dry, or with emulsions or heavy- 
duty oils, this simple increase of feed applies. 


Applies to all milling, turret and automatic lathe 
set-ups. This is an across-the-board production im- 


18 


provement. If the machine can stand the extra 25% 
feed, the rule applies to all milling and turning jobs! 


Applies to set-ups as they are . . . no changes re- 
quired. There isn’t a single thing that has to be 
changed or adjusted . . . just the feed and provision 
for keeping the work wet with Dromus E. 


Shell Dromus Oil E offers these many 
other outstanding benefits too! 


- Greater worker safety—chips are cool. 


- No fire hazard—Dromus E is nonflammable even 
after water evaporation. 


. Closer dimensional tolerances can be obtained— 
less heating of the work piece occurs. 


4. Brighter surface finish is obtained. 


5. Excellent protection against rust. 
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12.5" CUT IN 60 SECONDS 
with Shell Dromus Oil E as the coolant . . . 
same tool and stock, a 25% production 
increase. 


permits 25% greater feed 


(AT FULL SURFACE SPEED) 


carbide ‘throw-away insert 


Dromus Oil E is one of those products that comes up once in a 
generation. Rather than attempt to offer proof after proof of 
what this announcement offers, we simply invite you to let the 
Shell Industrial Products Representative show you what Dromus 
Oil E can do in your plant! Please write Shell Oil Company, 
50 West 50th Street, New York 20, New York, or 100 Bush Street, 
San Francisco 6, California. In Canada: Shell Oil Company of 
Canada, Limited, 505 University Avenue, Toronto 2, Ontario. 


SHELL DROMUS OIL E 


THE NEW COOLANT FOR METALWORKING 


MACHINERY, September, 1959 
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*“COLD-POINT’ DRILLING! 


of Super-Hard Metais, Glass or Ceramics with 
“Buffalo” Holiow Spindie Drill. Speeds to 10,000 RPM! 


Now you can buy a production drilling machine especially 
designed to deliver the high speeds and forced coolant flow 
necessary with the new hollow core cold-point drill, and dia- 
mond impregnated bits. 


This modified version of the rugged “Buffalo” No. 18 Drilling 
Machine is successfully operating at speeds up to 10,000 RPM. 


Modifications include: an accurately balanced hollow spindle, 
coolant system having a pump with a capacity to 100 PSI, 
special splash guards and a rubber-flex collet chuck. 


The high pressure pump is not required when machine is 
used only for glass or ceramic drilling. City water piped to 
the spindle is all that is necessary. 


eee 


It is possible to handle 
heretofore impossible } 
drilling jobs at produc- 
tion speeds and regular 
drilling can be done 
much faster. In many 
cases reaming or finish- 








ing can be eliminated 
because of the fine qual- 
ity of the drilled hole. 


If you have the problem of produc- 

ing holes in extremely hard materials, 

you need the new hollow cold-point 

drill or diamond impregnated core 

bits and a “Buffalo” No. 18 High Speed Hollow Spindle 
Drill. Use the coupon or write for more details. 


DDDPP>PPDPD>PPDD>DPPDD>DPP>D>PPD>DDPD>DDDDD>D>PD DDD DD 


BUFFALO FORGE COMPANY 
440 Broadway, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Please send me details on New “Buffalo” High Speed 
Drilling Machine: 


NAME 





COMPANY__ 


STREET ADDRESS. 


2) Sa ckceeeee «| SS ys 





DRILLING P P » PUNCHING P PP SHEARING P P > BENDING 
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Modified 

“Buffalo” No. 18 High 

: Speed Drill with Hollow 
Spindle, Coolant Pump, Transfer 

Unit, Splash Guards and Rubber Flex Collets. 
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= precision parts 


parallel surfaces 
precision ground in Oo operation 


Counter pinion 
2400 per hour 


Upper and lower pole pieces 
250 per hour 


Watch disc 
4000 per hour 


Connecting rod 
900 per hour 


Gardner 2V18 Double Vertical Spin- 
dle Grinders lower costs with fast, 
accurate grinding. Interchangeable 
work carriers for parts of many 
shapes, assure profitable, flexible 
operation. Write for latest catalog. 


Rotary work carrier assures high 
production grinding of both sides of 
small connecting rods. 




















only a GRAY 


Cuts going—cuts coming .. . that’s ‘‘double-cutting’’ with the 
GRAY Universal Planer. At Textile Machine Works, Reading, Penn- 
sylvania, this new GRAY is pictured double-cut carbide planing a 
Tricot Machine Base. Former floor to floor time of 62 hours has been 


slashed to 12 hours by the enormous productive potential of the new 
GRAY that cuts both ways. 


The G. A. GRAY Co., Cincinnati, Ohio. 














& 


The Gray Universal is the world’s 
most powerful planer available for con- 
ventional planing. Its rigidity and speed 
are ideally suited for modern carbide 
cutting. 
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The flick of a lever, the touch of a button 
permits double-cutting. Elimination of the idle 
stroke insures the world’s most efficient flat 
surface machining. Only simple carbide tools 
are required. 


Rough and rough-finish plane at 
the same time. Rough by double-cut 
planing and simultaneously rough- 
finish with a single point tool. Then 
finish plane without a tool change. 


Eliminates extra settings by cross 
planing the occasional keyways, cham- 
fered corners, and other troublesome 
small cross surfaces that formerly added 
hours to your set-up time. 





Bertsch & Co. finds soiution to lubrication problem— 


RYKON 


Centralized 

lube system pumps 
grease through 80 ft. lines 
in cold temperature; 


no clogging 


Problem: Bertsch & Company, Cambridge City, 
Indiana, makes pinch rolls and other metal bending 
equipment. Some Bertsch pinch rolls bend plates 
4% inches thick by 16 feet wide for use in atomic 
submarines. Bearings on this big Bertsch machine 
share a bending pressure of 4.2 million pounds. A 
centralized lubrication system used on one pinch 
roll model had to pump grease 80 feet. Greases tried 
could not be pumped this distance without clogging 
lines. Since machines are shipped all over the world 
and are often in operation in cold climates, Bertsch 
had additional problems. The grease had to be 


Sons of founder. Harry E. and Robert 
O. Bertsch talk with Standard Oil lu- 
brication specialist Donald M. Sim- 
mons. Don is well qualified to work 
with customers on difficult lubrica- 
tion problems. He has the training and 
experience for it. Don graduated from 
Purdue. He has 7 years service with 
Standard, has completed the Stand- 
ard Oil Sales Engineering School. 





with Standard Oil’s 


Grease R 


pumpable in cold temperatures. It had to be fool- 
proof so that customers beyond the reach of service 
calls would experience no problems. Equipment had 
to uphold Bertsch’s eighty year reputation. 


What was done: Bertsch turned to Standard Oil for 
help. They have been customers of Standard’s for 
69 years, so the move was logical. And Standard Oil 
man, D. M. Simmons had the answer. RyKon 
Grease R. This is a rheopectic grease, one that flows 
like an oil. Its rheopectic properties cause it, under 
slight shearing stresses, to turn to a thick, durable 
grease. Rykon Grease R flows as a fluid to the 


pump through the equipment’s central lubrication 
system. There it lubricates the bearings as a grease. 


What you can do: Maybe you manufacture equip- 
ment that needs a centralized lubrication system 
and you have been looking for a grease like Rykon R. 
Maybe you operate equipment with centralized lu- 
brication systems. Then you need to know about 
Ryxon Grease R. Get the facts from your nearby 
Standard Oil lubrication specialist anywhere in the 
15 Midwest and Rocky Mountain states. Or write 
Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois. 


é 


A Bertsch 80 ft. pinch roll, largest on record. RYKON Grease R 
is used in the central lubrication system of this giant unit. 


Lab demonstration shows how RYKON Grease R works. Grease 
is poured into reservoir as a fluid. The shearing action exerted 
by pump and outlets irreversably converts fluid to a grease. 
Grease is ejected from outlet lines as in lubrication system. 


Ay 


STANDARD 


You expect more from Standard 
and you get it! 
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Kearney & Trecker machine tools 
quality...greater economy and 





TF Series Line 

Strikingly new milling machines feature 
twin screw knee support for greater rigid- 
ity; new control center for ease of opera- 
tion; improved Mono-Lever and Automatic 
Cycle Table Control; front-mounted back- 
lash eliminator; adjustable saddle clamping 
gib; three. bearing spindle that increases 
rigidity eight times over spindles without 
center bearing support, and many other 
features. TF’s are available in five sizes 
Plain (left), Universal and Vertical ( right) 
styles from 10hp to 50hp. (Catalog No. 
TF-50) 


CH & CHL Milling Machines 


These modern knee type milling ma- 
chines incorporate the latest design 
and operating features... greater 
capacity for power, speeds and feeds. 
Machines are available in Plain, 
Universal and Vertical styles.. 3 
to 10hp. (Catalog No. CH-3) a atl 





Attachments and Accessories 


A complete selection for every milling requirement to convert 
standard machines into special purpose tools. Provide maximum 
productivity by supplementing with any of the various Kearney 
& Trecker standard attachments. Bulletins available on request. 


t 


Model 2D Rotary Head 


Rotary head motion, combined with milling 
machine’s ability to do boring, slotting, drill- 
ing, vertical milling, circular and angular 
milling, transmits complete blueprint into 
metal without changing setup. Speed range 
250 to 4000 rpm; feed range .0002 to .008 ipr; 
rotary head feed range (16 changes) 2 to 3 
rpm. (Catalog No. D-20) 








Should you desire, you can conserve capital, reduce obso- 
ao lescence using Kearney & Trecker’s Tool Lease program. 
You can choose the machines you need from nearly 350 


VS different standard milling and precision boring machines. 





Designers and Builders of Precision and Production 





offer you more productivity and 
performance than ever before... 


. Kearney & Trecker gives you sev- central control grouping... profit-making 
eral complete new lines of knee and bed features typical of the advanced design you'll 

type milling machines, precision boring ma- find on every machine shown. 

chines and special production machines to For complete information on these new 

meet growing metalworking needs. 








machines, see our nearest representative. Ask 


Note the exclusive twin-screw support of for catalogs listed here, or write Dept. M-99, 


the massive knee and saddle on the new TF Kearney & Trecker Corp., Milwaukee 14, Wis. 
Series milling machines...the compact, 


~—— Mil-waukee-Mil Series 


New bed-type design features: 4 table 
widths; 12 table sizes; 3 sizes of spindle 
heads with 3 speed ranges in each size; 
8 different hp ratings. Over 300 combi- 
nations available in Simplex and Duplex 
styles. (Catalog No. MM-55) 


Special Rotary Indexing ——»> 
and Transfer Machines 


This 5-station rotary indexing 
machine features standard 
units: feed slides, quill feed, 
drill power units and rotary 
index table. Other special ma- 
chines available. (Catalog No. 
SMD-10 and Data Sheet 1076) 


Numerically controlled 
MILWAUKEE-MATIC 


This single unit, tape-controlled ma- 
chining center, unifies three basic pro- 
cesses — milling, drilling and boring. 
It is flexible automation of simple and 
complex machining operations on 
small- and medium-size lot produc- 
tion. Thirty-one tools are changed 
automatically on this new tape-con- 
trolled production machine. 
(Catalog No. TG-58) 


~— Ram Head Milling Machines 


Machine combines standard horizontal spindle with separate 
motor-driven vertical spindle mounted on sliding Ram. Ram may 
be equipped with either Universal, Vertical or Quill type head. 
Machines available in No. 2 to No. 4 sizes, Plain and Universal 
styles (Catalog No. RH-10) 


a 


PYF ARNEY STRECKT DIN 3 
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"Now, with our Schiess vertical turret lathe 


one 8-hour shift does the work of three!” 


says Arnold R. Kline, plant manager, O.K. Rubber, Inc., Littleton, Colo. 


“Production on sidewall tire molds jumped 300%. Material spoilage was reduced 50 
to 60%. Per unit cost dropped 60%. And we have a better machined end product!” 


That’s the way Arnold Kline wraps up the production story at O.K. Rubber, since 
he installed this Schiess machine. 


He continues: ‘‘We’ve got the Schiess mill doing everything from boring 14 in. 
holes to turning plates 56 in. in diameter. We thought we’d need a custom-made mill 
to do our kind of work. We don’t think that way any more.” 


“And frankly, we were amazed at the price—30 to 40% lower than we expected !’’ 


No costly training time was needed. Skilled machinists ‘were checked out on the 
mill in just a few hours. Operators particularly liked the horizontal head, the rapid 
traverse lever, the cross-rail mechanical controls. All contributing to greater 
accuracy ... better finish .. . less machining time. 


Get to know this and other products of Europe’s largest builder of heavy machine 
Schiess 13EK-150 Vertical Turret Lathe tools. Parts and service are as close as Pittsburgh. An American Schiess engineer 


turning a 33 in. “Nu-Matic” tire mold side- will be happy to help you select the proper tool for your production needs. Write today. 
wall plate, made of #12 cast aluminum. 


oo Yj Yoon Vem 
Gi) Y Lit, GZ 


AMERICAN SCHIESS CORPORATION © 1232 Penn Avenue, Pittsburgh 22, Pa, 
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PLANING ¥- 


of Heavy Workpieces 
in one set-up...on one machine 


® Reduces machining time 
® Reduces set-up time 
® Increases over-all accuracy 


® Cuts manufacturing costs 


Write for details 


Walidrich Siegen combined planing and milling machines 


wail american waldrich mfg. corp. 


SIEGEN 
ii 1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA | 























Top row, left to right: piston pin, wheel nut, ball stud, pump shaft, faucet stem. 
Middle row: spark plug body, eye bolt, shuttle tip, ball socket, universal joint bearing cup, splined square-head shaft. 
Bottom row: tube nut, tappet plunger, hollow rivet, blind rivet, distributor cap insert, commutator bar. 


These are typical parts you can make to advantage, not by wasteful cutting, 
but by cold heading — flowing metal into accurate shapes. All of the above 
jobs, with one exception, were made complete from coiled wire to finished 
part, without intermediate annealing and coating, in one compact machine! 


Why are formerly difficult-to-head jobs like these not only possible now, but 
commercial? The answer is teamwork, on many fronts. For example: 


(1) More versatile metals are now available in coiled wire. (2) Die materials 
and lubricants are still better. (3) We are getting important (to us) but 
usually insignificant concessions from cold-heading-minded parts designers. 
(4) National Cold Headers, multiple-die Progressive Headers, Cold Formers 
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The modern way to make Metal Parts faster, 
stronger, to amazingly close dimensions ! 


National 14” Five-Station 
Progressive Cold Header 


and Boltmakers, backed by our fast-growing engineering experience, are now 


specially equipped to produce reliably the formerly difficult jobs like these 
shown here. 


Are your production problems like these? Perhaps cold heading could pay off 
for you in a remarkably short time. Let’s find out. 


Here is our service to metalworking, and you are under no obligation to buy. 
Send us samples or prints of your jobs. Better yet, bring them to Tiffin where 
more of our experienced people can participate in your problem. 


We shall be happy to work with you in developing that better method. 


Founded 1874— DESIGNERS and Bu ‘LDERS of MODERN FORGING 
MACHINES + MAXIPRESSES + REDUCEROLLS * COLD HEADERS 


BOLTMAKERS +» NUT FORMERS + TAPPERS + NAILMAKERS NATIONAL MACHINERY 60 
CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING e 
PRODUCTION METHODS 

TIFFIN, OHIO, U.S. A. 
HARTFORD DETROIT CHICAGO 
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ARMSTRONG 


TOOL HOLDERS 
A Correct Tool for Every Lathe Operation 


You can save time (and money) by ensuring that your 
machine tools are equipped with adequate numbers of the 
correct ARMSTRONG Tool Holders. The ARMSTRONG 
System of Tool Holders includes correctly designed tools for 
every standard operation on lathes, shapers, and planers, and 
for many operations on turret lathes and screw machines. By 
utilizing the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling up, oper- 
ate your machine tools at maximum feeds and speeds. 


ARMSTRONG Tool Holders are long-lasting tools. They 
are strong beyond need, handy and efficient, profitable to use, 


and are readily available from your local ARMSTRONG 
Distributor. 


Check over your ARMSTRONG Tool Holder needs. 
Write for literature. 


If you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 


v a 


i 


ARMSTRONG BROS. TOOL CO. 2:2 w. arnstzonc ave cuicaco 4s, us 
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ANWWOUWITGirnrcG 


RATION 


OIT, MICHIGAN 


MANUFACTURED BY 


JONES-SHIP 


LEICESTER, ENGLAND 





Micromatic Hone Corporation is now the ex- 
clusive sales and service source in the United 
States and Canada for grinding machines manu- 
factured by its associate, A. A. Jones & Shipman 
of Leicester, E Jones-Shipman has been 
building and selling Micromatic equipment over- 
seas since 1950. The outgrowth of this close associ- 
ation between the two leading companies in their 
respective fields . . . now links the precision Jones- 
Shipman line to Micromatic coverage. 

The experience and reputation for top quality 
and highest reliability, that Micromatic has gained 
in selling Microhoning equipment to the metal- 


MODEL 1014 


Universal Toolroom Grinder 





working market for over thirty years, is now also 
behind every domestic sale of these superior 
—— Complete performance-and-service satis- 
action on every Jo i inding machine 
is guaranteed by Micromatic. 
_ The designed-for-precision features of these 
grinders invite competitive comparison. Their 
performance over nearly half a century has 
resulted in Jones-Shipman products earning a 
world wide reputation. Basic details concerning 
their designs, fae pansy and performance char- 
acteristics are found on the following pages. 





HERE ARE GRINDERS THAT 


for Precision, Durability, Range of 


This 1014 Universal Tool Room Grinder is designed 
to give extra-ordinary sensitive control that results 
in high quality external and internal grinding. 


Wheelhead is of a special type. It has deep 
throat capacity and wheel position is centralized in 
relation to table. This permits surface grinding 
(using hand cross-transverse) and offers special 
facilities for broach grinding. 


The extra Universal Cutterhead extends the 
versatility of this highly accurate machine to cover 
tool and cutter grinding. 


FEATURES: 


Hand cross-feed and vertical-feed in .0001” in- 
crements e Automatic cross-feed per reversal of 
table of .0001” to .007” over .025” (reduction in 
work diameter of .050”). e Automatic table traverse, 
4 speeds provided. Micrometer adjustment to table 
traverse in .001” divisions. e Wheelhead saddle on 
anti-friction mountings. Long vertical roller slides 
provide complete support of wheelhead in all posi- 
tions. e Precision built wheelhead motor on anti- 
vibration mountings. e Wheel spindle unit swivels 

Pid full 360°. Five external grinding wheel speeds. e 

a Grinding wheels fitted on either end of wheel 

| spindle. Nitralloy spindle runs in plain bearings. e 

MODEL 1014 Vernier scales to wheelhead and table swivels. 


UNIVERSAL TOOLROOM GRINDER e Fast cross-traverse to wheelhead for setting 
purposes. 


For additional information, send for Micromatic 
Bulletin 206Q. 


The 310 Cutter and Tool Grinder is designed to effi- 
ciently perform a wide range of grinding operations. Thus, 
tools and cutters can be ground in shortest possible time 
to keep production costs at a minimum. 


FEATURES: 


Universal operating positions—all within comfortable 
reach of operator. e Anti-friction cross saddle mounting 
assures sensitive control to cross feed. e Table traverses 
on precision roller chains, giving “‘fingertip’’ control. e 
Table dogs reversible—one end spring loaded and the 
other a dead stop. e Table swivels a full 90 degrees in 
left-hand direction and 45 degrees right-hand. e Large 
diameter wheel spindle, mounted on specially selected 
preloaded bearings. e Universal Cutter Head adjustable 
to swing from 8” to 12” diameters. e Cutter Head and 
Tailstock provided with clearance angle setting adjust- 
ments. e Attachments available to cover a wide range 
of tool and cutter grinding operations. 


For additional information, write for Micromatic 
Bulletin 139W. 


MODEL 310 
CUTTER AND TOOL GRINDER 





INVITE ANY COMPARISON 


Operations, and Grinding Efficiency 


The 540 Surface Grinder (6’x 18” capacity) has 
more than just the essential qualities required to 
provide high caliber surface grinding. Its simplicity of 
design provides ease of operation while inherent ac- 
curacy and efficiency assure excellent grinding per- 
formance. Thousands of these grinders have been 
purchased by discerning users in every part of the 
world. 


For additional information, send for Micromatic 
Bulletin C183. 


FEATURES: 


Completely centralized controls within easy reach 
of operator. e Patented low-pressure, long-life 
Hydraulic System operating from self-contained motor 
driven pump unit. e Table traverse rates variable 
from 5 to 40 feet per minute. Smooth and shockless 
reversing at maximum speeds. e Cross-feed auto- 
matically variable from .01” to .07” per stroke. e 
Hand controls provided for both traverse and cross- 
feed. Micrometer adjustment to cross-feed in .0001” 
divisions. e Vertical adjustment of wheelhead con- 
trolled by conveniently placed handwheel having a 
micrometer knob adjustment in .0001” divisions. e 
Wheelhead slide operates on ball bearing rollers run- 
ning on precision ground bars, providing absolute MODEL 540 
sensitivity of vertical feed. e Automatic vertical 
wheelhead feed and electric lift (can be fitted as extra ’ NYORATLIC SURFACE COtNEES 
features). e Numerous attachments, including form 
tool grinding equipment, are available to assure full 
versatility. 


Models 1300, 1305 and 1310 precision grinders are 
of simple, accurate, and rugged design. The three 
capacities are: 8” swing and 18” between centers; 10” x 
27”; and 10” x 40”. Several types of wheelheads of proven 
design are available. For external cylindrical or taper, 
internal, and cutter and tool grinding, these grinders 
offer unusual efficiencies. Additional information regard- 
ing features and accessory equipment for these grinders 
is found in Micromatic Bulletin 208M; send for your 
copy. 


FEATURES: 


Shockless table reversal at all speeds. e Micrometer 
movements on table and cross-traverse. e Trouble-free, 
low-pressure hydraulic system. e Nitralloy wheel 
spindle running in plain bearings. e Super-accurate 
workhead spindle in selected plain bearings. e Surface 

— les finish to 1 microinch. e Parallel grinding to within 

MODEL 1305 00025” in ~ — = 24”. e Table reversal accura- 

cies: .0005” for models 1300 and 1310, and .001” for 

PRECISION GRINDER model 1305, at maximum table speeds. e Minimum 
stroke of .020” at maximum table speed. 





AN UNBEATABLE COMBINATION... 


cot Tm 


+ 


MICROMATIC 
SALES AND SERVICE 


Since 1929, Micromatic has been constantly expanding 
every phase of its operation—plant, research, products, sales 
and services. And, the same unusual sales-engineering service 
that has typified Micromatic marketing activities for over 
thirty years, is now applied to the selling and servicing of these 

rinders. Specifically, Micromatic accepts full responsibility 


or every installation. Both the grinding machines and results SRVACTE Mic r 
obtained are guaranteed. 








JONES-SHIPMAN wr ey 
DESIGN AND MANUFACTURING JONES-SHIP 


LEICESTER; ENGLAND 


Jones & Shipman started business in 1898 and has been 

igni manuf: i since 1910. They main- 

designed to keep their grinders of the weigh 
i to ir gri i in 

of operation oot ere Manufacturing facilities 

and ski personnel with years of experience 

pr pens percent of their employees have twenty or more 

service—assure highest quality workmanship. 


Grinding reamers—toothrest 


Grinding a cutter—indexing 
provides indexing. 


Grinding grooves in mold for 
finger is set to tooth spiral. 


Grinding the side faces of a 
miniature rubber tires. 


side and face milling cutter. 


_— . > ——. 
. wee, ‘ 
Grinding gun-metal gate 


Grinding the flutes of hob— 
brackets for projectors. 


Form grinding the pad faces 
indexing attachment is used. 


Optical dividing—finest 
on valve rocker arms. 


reading is 6 seconds of arc. 








To “true” vertical lines, today’s home builders de- 
pend on the familiar plumb—just as pyramid-building 
Egyptians did 5,000 years ago. The plumb’s action 
and accuracy are always the same. 


You can depend on the action and accuracy of these 
CINCINNATI (P0)° Centertype GRINDING WHEELS (and 
all CINCINNATI WHEELS) . . . because you get Positive 
Duplication, time after time after time. 


YOU GET CONTROLLED QUALITY 


Thirty-six separate quality control steps—in the 
unique 0) process—result in wheels of unsurpassed 
uniformity. 


Everything that goes into a Cincinnati Wheel, every 
operation from formula blend to final inspection, is 
governed by a checking procedure that never varies. 


You can reorder a CINCINNATI (0) WHEEL knowing 
without question that it will act and grind exactly 


©Trade Mark Reg. U. S. Pat. Off. 
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like the original. Whatever shape, grade and size you 
specify . . . centertype, centerless, internal, surface, 


toolroom or snagging wheel . . . you get Positive 
Duplication—Every Time! 


CUT COSTS...CALL CINCINNATI 


Our factory representatives are trained specialists, 
experienced in grinding job set-ups and operations. 
Their skills and experience are at your service. Just 
call your CINCINNATI GRINDING WHEEL dis- 
tributor, or contact Cincinnati Milling Products 
Division, Cincinnati 9, Ohio. 


(pir\ 
PI) POSITIVE DUPLICATION 
“cst < 


if 
2, 


GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO, 
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Truarc rings and dispenser speed staple gun assembly 60% 


This big production increase was made by Swingline, Inc., 
Long Island City, N. Y. in assembling the handle lock of their 
high-compression staple gun. 

To speed production, the Truare Prong-Lock® Series 5139 
retaining rings come pre-stacked for use on the Truare dis- 
penser (shown in foreground of photo above). Application is 
simple, fast and requires no skill. The operator, using the 
Truare applicator, grasps the bottom ring, removes it from 
the stack, and installs it, quickly and easily, in the staple 
gun assembly. 

The Truare ring replaced an ordinary flat “C” washer, 
previously used in this application. While the unit cost of the 
washer was lower than that of the Truarce retaining ring, the use 
of the rings resulted in assembled cost savings of $25.09 per thou- 
sand staple guns. The reasons: a 60% increase in production 
due to faster, easier assembly with Truarc tools, and the 
elimination of time-consuming, costly adjustments made pos- 
sible by Truare rings. What’s more, the bowed Prong-Lock 
ring improved product design by providing resilient end-play 
take-up... eliminating looseness or binding in the parts. 


Truarc retaining rings come in 50 functionally different 
types...as many as 97 different sizes within a type...6 
metal specifications and 13 finishes. Truare assembly tools, 
pliers, applicators, dispensers and grooving tools are avail- 
able to speed production of virtually every kind of product. 
Make sure you have on file the new 16-page Waldes Truarc 
Assembly Tool Catalog No. AT 10-58. Write for your copy 
today. And remember Waldes engineers are always ready to 
help you solve your special application problems. Waldes 
Kohinoor Inc., 47-16 Austel Place, Long Island City 1, N. Y. 

9.2 


©1959 WALDES KOHINOOR, INC. 


WALDES 


/TRUARC’ 


RETAINING RINGS 


Waldes Kohinoor inc., Long Isiand City 1, N. Y. 


TRUARC RETAINING RINGS... THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


3 For more data, circle this page number on inquiry card 


MACHINERY, September, 1959 








ARDING 


ELMIRA. N 





a 


oer 





eV (ae aie 
See Gch m ae ee 
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HARDINGE developed these fast setting 
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havep dial lumolaal idole Me atlaMmallc lam elaelelUlaitola . a 


\ j ‘ “ P 
Pioneered with the Hardingé High Speed Pre - ~~ Y 
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equipment at no extra cost on all of our tool room 
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HARDINGE BROTHERS, INC. 
ELMIRA, N. Y. 


ee he speaks for the country's top 

*manutacturers,* who depend on TMW 

es 4or the very best in sub-contract com- 
= Ponents, assemblies, machines. 


‘Leading manufacturers don’t gamble on quality, 
Patcuracy, and on-time delivery of sub-contract 
work. It has to be right and it has to be there 
} when it’s needed. 


This i§ what they get (and you can get) at TMW. 


It’s the result of 65 years’ experience in precision 
manufacturing—working today in one of the 
world’s largest, most modern, and completely in- 
tegrated plants. 


Textile Machine facilities include 1200 modern 
machine tools of all types and sizes, a completely 

» mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, including a corps of the 
industry’s top designers and engineers. 


Combine these facilities with modern electronic 
production scheduling controls and quality control 
techniques . . . and you see why leading manufac- 
turers depend on TMW for sub-contract compo- 
nefits, assemblies and complete machines. 


* Write today for more detailed information, or for a 
copy of our latest Facilities File Folder. 


*names on request 
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Automotive Die, in 101 Sections, 
Made from Water-Hardening Steel 


This huge die, made up of Bethlehem W-1 carbon water-hardening tool steel, 
trims an automobile hood. Made from tool steel furnished by Peninsular Steel 
Co., Detroit, the die was photographed recently at Republic Die & Tool Com- 
pany, Wayne, Mich. It contains 44 composite sections, 34 wear plates, and 23 
solid sections. 

Bethlehem carbon water-hardening steels were selected for this exacting 
application because of their good wear-resistance, easy machinability, and 
simple heat-treatment—plus ease of welding should repair become necessary. 

Bethlehem carbon water-hardening tool steels, because of their carefully 
controlled hardenability, provide economical service in applications calling 
for high shock-resistanee. And with their highly selective carbon range, they 
have good resistance to wear, plus the toughness to withstand cold battering. 

If you have any questions about the use of Bethlehem carbon water- 
hardening tool steel, or any of our other popular grades, get in touch with 
your Bethlehem tool steel distributor. He’s as near as your telephone. 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Here’s How to 
Stabilize Gages 


High-precision gages, commonly 
made of BTR tool steel (AISI Type 
01), need a stabilization treatment if 
they are to maintain their accuracy 
for years. Otherwise expansion will 
eventually change dimensions outside 
of the permissible tolerance. These 
dimensional changes are in a magni- 
tude of hundred-thousandths of an 
inch per inch, or smaller. Insignifi- 
cant on ordinary tooling, they are 
important on precision gages. 

The expansion which ocetrs over a 
period of time is due to the trans- 
formation of austenite retained dur- 
ing the quench gor hardening. The 
object of the stabilization treatments 
is to transform the retained austenite 

-duritig the treatment, so that none 
remains which could transform later 
6n. This condition exists in all tool 
steel grades which can be hardened 
to Rockwell C 60 or higher. 
., The most common method for sta- 
ilizing high-precision BTR gages is: 
1. Quench and temper in the normal 
manner to produce the desired hard- 
ness. 2. Rough grind. 3. Subzero cool 
to minus 100/120 F in refrigerator or 
dry ice. 4. Warm‘*to room tempera- 
ture and then retemper at original 
temperature. 5. Finish grind to size. 
6. Repeat cycles of subzero cool fol- 
lowed by tempering five more times. 
7. Lap or superfinish to size. 

Sometimes it is possible to shorten 
this procedure, particularly if the de- 
sign is such that there is little hazard 
of cracking. For example, the tools 
can be subzero cooled directly from 
the quench, with no interval at room 
temperature, followed by tempering 
and grinding. This will permit sta- 
bilization with only two additional 
cycles of subzero cool plus temper, 
but the disadvantage is that cracking 
may occur after quenching. 

It is also possible to shorten the sta- 
bilization by cooling to minus 314 F 
in liquid air. This permits reducing 
the cycles of subzero cool plus temper 
to three instead of six. 
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whatever the 
power production 
application... 


you can depend on 
CUNO 


engineered filtration 


“The more complete the filtration, the more efficient 
the production of power.” Cuno filters remove dam- 
aging contaminates and reduce costly stoppages. 

To meet the specific requirements of your power 
production application, Cuno provides effective, en- 
gineered filtration with ... Auto-Klean Self-Cleaning 
Edge-Type, Flo-Klean Automatic Self-Cleaning Wire 
Wound, Micro-Klean Disposable Depth Cartridge... 
available in a variety of housings. 

Let us apply over 30 years of filtration know-how 
to your requirements. 


THE CUNO ENGINEERING CORP., DEPT. 11, MERIDEN, CONN. 


A Leader in Industrial Filtration for More Than 30 Years 
Sales Offices throughout the United States and Canada 
in Canada write: Peacock Bros., Ltd., P.O. Box 1040, Montreal 3, P.Q. 
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Gardner TRU-LOK® disc mounting 


truer running— closer precision 
! 


Proper centering of disc on steel wheel 
assured by Tru-Lok. 


Greater accuracy—Tru-Lok eliminates 
run-out and vibration caused by off 
center mounting. 


Gardner WIRE-LOKT® construction 


maximum safety— maximum economy 

















Full value—the entire rated thickness 
of the abrasive is usable. 


Safety—heavy, imbedded steel mesh 


assures maximum safety. 


_ GARDNER 








- ~- aad me: 
McGregor-Michigan teams a Cincinnati Shear with its Cincinnati Press Brake 
to get maximum accuracy for its custom plate fabrication. 
‘_— = 


Cincinnati accuracy pays off for McGregor-Michigan on this truck bed side 
rail. It’s formed from %,” x 18’ plate, with pre-punched holes for stake pockets. 
Bends are so accurate that pockets can be welded in place with no fit-up time. 





This CINCINNATI® PRESS BRAKE means 


bigger i-- 
FEW EF wes seams 
lIESS ‘eanaiins 

1 CASICE ceeration 


All four of these advantages mean money to McGregor- 
Michigan Corporation, Detroit. And they got all four 
of them when they bought a 36 Series Cincinnati Press 
Brake to be used along with their Cincinnati All-Steel 
Shear. 

As a result, “this new brake . . . helps us be more 
competitive with some of the larger shops,” says R. Hil- 
precht, sales manager of this steel plate fabrication shop. 

This is just one example of the way Cincinnati Press 
Brakes and Shears are cutting costs and opening up 
new business for shops across the country. They quickly 
pay for the extra refinements you get in Cincinnati-built 
machines. 

Write Dept. D for new Catalog B-12, and pick the 
brake that will mean new profits for you. 


Shapers Fs Shears / Press Brakes 


[ nme CINCINNATI 
® 
Cincinnati 11, Ohio, U.S.A. S -APER co. 
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“Completely SatvfactotyN 
in Lvety Way 
... says Mr. William H. Vogt, Division Super- 


intendent of Parts and Tool Manufacturing at 
Taylor Instrument Companies, Rochester, N. “J 
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—_ “Taylor | nstrwment Companies 





95 AMES STREET 
ROCHESTER LN Y.US.A 


May 7, 1959 


Re] :> WR a, She S. Seieee 


Vice-President, Sales & Engineering 

The Thompson Grinder Company 

Springfield, Ohio 

Subject: THOMPSON Type D Surface Grinder 


Dear John: 


We have proven the new Thompson Type D Tool Room Grinder 
by rigid tests in our Tool Grinding Department. We find it com- 
pletely satisfactory in every way. 
We find these decided advantages on the new Thompson: 
1. Its ease of adjustment 
lJ i FAC F 2. Its ruggedness and rigidity 
+ Its bedway and column protection 


Its large vertical capacity 


4. 
- Its cross-feed movement obtained by moving the wheel head 
rather than using a saddle, which permits accurate grinding 
of slots. 


Everything considered, we find, in our work, the new Thompson 
Type Da very superior precision machine. 


Yours very truly, 


is ruggedly designed dle W deg 
for precision work. William H. Vogt 


Division Superintendent 
Parts and Tool Manufacturing 





With men like Mr. Vogt, who rate tool room grinders 
solely on their performance, Thompson’s new 
Type D machine is winning enthusiastic approval. 


ee ‘ A aKeep Thompson in mind 
Send for descriptive literature on this new for that daily grind” 


Type D machine and compare the advantages it 
offers you in cost-cutting time-saving and trouble- 
free performance. Immediate delivery is available. 


THE THOMPSON GRINDER CO. SPRINGFIELD, OHIO 
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3% 
Using this microphotometer, Jessop can detect and measure the 
per cent of even trace elements in a sample of specialty steel. 


“How Jessop reads your specialty steels!’’ 


—C. M. Carlisle, DIRECTOR OF ANALYTICAL CHEMISTRY 


“If you’re ever near the Jessop plant, stop in and ask for a tour 
through our chemical laboratories. 


“There you'll see how Jessop makes certain you get the exact per 
cent of alloying elements specified for your specialty steel. 


“For example, you'll see a microphotometer — that’s what I’m peer- 
ing at so intently in the above photograph! 


“I’m studying a film showing the spectrum of a sample of steel from 
Jessop’s No. 2 electric arc furnace. Each chemical element in this 


specialty steel appears as a distinct line. By reading these lines, I can 
detect even minute traces of elements and after some simple calcula- 
tions, determine the per cent of each.” 

This modern chemical laboratory is one more reason why you get your 


specialty steel tailor-made to your order . . . and you get it on time. 


STEEL COMPANY 
Specify Jessop . . . and then relax! 


Washington, Pennsylvania 
VMA 6719 


Subsidiary Companies: 
Green River Steel Corporation, Owensboro, Kentucky @ 


essop Steel International Corporation, New York City 
Jessop Steel of Canada, Ltd., Wallaceburg, Ontario 


@ Steel Warehousing Corporation, Chicago, III. 


Stainiess, alloy, tool, cast-to-shape, and forging steels, precision ground flat stock, and other specialty steels 
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FINALLY... A DIAL INDICATOR 
WHOSE MOVEMENT MECHANISM 
IS SO WEAR-RESISTANT... 

SO SHOCK-RESISTANT... 


You Will Probably Never 
Have to Repair or Replace !t! 


We say “probably” because it’s likely that some 
MIRACLE MOVEMENT Indicators will meet up 
with such out-and-out abuse that their operation 
may ultimately be impaired. But, given the same 
hard shop usage as any other Dial Indicator, a 
MIRACLE MOVEMENT Indicator will outlast 
it many times over. 


The MIRACLE MOVEMENT Indicator is not 
only wear-safe . . . it’s also shock-safe. Contrary 
to what you might expect, no supplemental, “extra- 
price” devices need be added to the movement 
to obtain this protection. The MIRACLE MOVE- 
MENT itself is shock-safe. So you get this protec- 
tion automatically. You do not have to specify it 
... you do not pay extra to get it. Every MIRACLE 
MOVEMENT Indicator has it. 


Nor do you have to specify MIRACLE MOVE- 
MENT in order to get the finest Indicator of them 
all. From now on, all Federal Dial Indicators, ex- 
cept Super-Sensitive and Special Movement Mod- 
els, will have the MIRACLE MOVEMENT. So, 
to have all these important features . . . all you have 
to do is specify Federal. 


And, as you might expect, your present Federal 
Dial Indicator can be converted easily because the 
MIRACLE MOVEMENT is also available sepa- 
rately as a replacement unit, either Full-Jeweled or 
Plain Bearing. It fits into a current Model Indicator 
case without any changes. You owe it to better, 
longer lasting accuracy and to drastically reduced 
Indicator maintenance costs to standardize on 
Federal MIRACLE MOVEMENT Indicators. 


. certainly the finest of them all. 


Ne 


> 


MIRACLE ? 
MOVEMENT, 


we sta 


FEDERAL PRODUCTS CORPORATION 


9119 EDDY STREET 


PROVIDENCE 1, R. I. 


Ad FEDERAL %:,7 


FOR RECOMMENDATIONS IN MODERN GAGES... 
for recommendations in modern gages . . . Dial Indicating * Air * Electric or Electronic — For Inspecting, Measuring, Sorting, or Automation Gaging. 
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UNIVERSAL BORING CHUCK ;:. 


heavy and rigid for all types of rough boring without 
chatter yet accuracy of adjust t adapts it equally 
well to finish boring. Time-tested Universal Collet nose 
holds boring tool much more rigidly and securely than 
set screws while precision and extreme accuracy of 
faaed. di 


just t are obtained by an anti-backlash ar- 
rangement of feed screw and large dial. 








UNIVERSAL 
COLLET CHUCKS 


combine maximum 
holding power and 
minimum run out 


with simplicity 


of design and 


low price 


The basic collet principle is the same in 

all Universal chucks. Tools gripped in 

these chucks withstand a maximum 

thrust and radial load because the collet 
grips on a continuous surface its full length 
and positively locks the tool. Write 

today for new catalog showing 


nk coniglate tine of Univenvel -_ lo UNIVERSAL FLOATING 
collets and chucks. COLLET CHUCK to, horizontal or vertical 


operation is positively protected against destructive 
action of coolant by a seal which prevents entrance of 

pounds into interior of bly. Frictionless ball 
bearing flat springs are adjustable to counter-balance 
weight of the tool. 








UNIVERSAL 
ENGINEERING COMPANY  ...nKkenmurtn 2, MICHIGAN 
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ew speed and accuracy 
for grinding small drills 


Setup is easy and fast—no adjustments, bushings or wheel changes are required. 
The quick-acting chuck grips the drill close to the cutting edge or lip. The drill is 


mechanically clamped (in one operation), s> that no hand pressure is required to 
hold the drill in grinding. 


The chuck holds the drill in proper relation to the wheel so that a scientifically correct 
point is automatically produced. A handwheel is provided on the right side of the 
machine to move the grinding wheel from left to right, thereby maintaining a flat 
face on the grinding wheel and eliminating the necessity for frequent dressing of 
the wheel. No skill is required to produce accurate points, 
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This new self-contained bench-type 
drill grinder is designed to grind either 
straight or tapered shank, right-hand, 
2-lip twist drills, in sizes from No. 70 
to 1” diameter, to any included angle of 
point from 60° to 150°. Broken drills, 
usually discarded, can be easily restored. 

The 1-GA grinds one lip of the drill 
completely and then, with every condi- 
tion the same, grinds the second lip, 
after the drill has been rotated 180 
degrees in the chuck. The drill is held 
so that, regardless of eccentricity in the 
drill or wear in the chuck, the point is 
exactly on center. 

As the drill alone is revolved to grind 
each lip, there is no chance of machine 
error creeping into the result. The point 
generated is scientifically correct, with 
the lip clearance increasing proportion- 
ately from the periphery to the chisel 
point. Result: drill points that cut faster, 
drill through more inches of metal per 
grind and produce true cylinders of 
accurate size. 


Write for mew bulletin 4104, which 
describes this fast, accurate grinder in 
detail 


FARREL-BIRMINGHAM COMPANY, INC. 
CONSOLIDATED MACHINE TOOL DIVISION 


565 Blossom Road, Rochester 10, N. Y. 
Telephone: BUtler 8-4600 
Plants: Ansonia and Derby, Conn., 
Buffalo and Rochester, N. Y. 
CM-49 


FARREL 


SELLERS 
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practical automation ideas ....°2 








GEAR-O-MATION 
Division of Michigan Tool Company 
7171 E. McNichols Rd., Detroit 12, Mich. 


Yes! | want to see the time- and money- 
saving ideas in your new “Idea File.” 
Have your field engineer show it to 
me soon! 








| Company 





Street 
ass 








Why Waste Floor Space? 

Often a Gear-O-Mation ‘overhead’ de- 
mand storage unit can provide all the 
in-process storage and demand feeding 
you need. Can be used between widely 
separated operations. Tracks of unit 
are self-cleaning to avoid maintenance 
up under the ceiling. 


Want to see Gear-O-Mation’s “Idea 
File’??? Every Gear-O-Mation field 
engineer has one. Drop us a line and 
we'll tell the one handiest to your 
company. 


Two Cost Less Than One 
Simple twin air cylinders, working 
alternately can release parts for de- 
mand feed at a lower cost, frequently, 
than a single cylinder with a rocker 


arm. The arrangement is also more 
positive and can give faster ‘in’ and 
slower ‘out’ movement to prevent parts 
jamming or accidental escape. 


The Old Town Pump 


Many practical automation ideas come 
from old principles. Example: Use of 
the old town water pump to elevate 
parts on demand. Instead of bringing 
up water, a cage instead of a plunger 
brings up a part. The cage opens the 
gates. Elevation is by asimple piston rod. 


When it comes to actuating devices 
—electrical, mechanical, hydraulic 
or pneumatic—it is Gear-O-Mation’s 
policy to use only proven equipment, 
thus lessening chances of service 
interruptions and making sure reli- 
ability is not sacrificed. 


“Freeway” Interchange for Parts 


If you have the need to switch parts on 
demand from, say, either of TWO ‘in- 
bound’ to either of two ‘outbound’ 
tracks, Gear-O-Mation has a simple 
way of doing it with air operated gate. 
Particularly useful where you are feed- 
ing two machines from two others. 


Flip-Flop Press Feeder 


An oscillating arm with built-in hy- 
draulic clamp can pick up a part from 
the loading chute, heed it into a press, 
reverse it, remove it and place it on the 
unloading chute or conveyor. 


A basic principle at Gear-O-Mation 
is to look always for the simplest 
answer to any problem of handling 
of parts in process. Usually they find 
it, too. Nine times out of ten, the 
simplest way is usually the most 
practical. 


2-Strand Chain Does Whole Job 


Rotating continuously in a vertical 
plane, a 2-strand chain with A, B and 
C pockets receives parts, feeds them 
into machine ‘A’ for operation ‘A’, 
takes them back, feeds them into 
machine ‘B’, gets them back again, 
feeds them into machine ‘C’. Exit 
chutes into machines serve as loading 
magazines. 


Automating for Worker Safety 


Positioning of small parts in relation 
to large ones in welding or riveting 
machines sometimes presents a safety 
hazard to hands. A simple solution is 
a positioning arm with a formed end 
which swings into place by simple cam 
action after the large part is inserted. 
The small piece is then pushed into 
position by the machine and the posi- 
tioning arm retracts, leaving the part 
in place. 


SEE THIS “IDEA FILE” 


Every Gear-O-Mation field engineer 
now carries with him an *“‘Automation 
Idea File.’ It contains sketches and 
details of practical answers to many 
parts handling problems—orienting, 





feeding, positioning, conveying, dis- 
tributing, etc. These ideas will suggest 
variations to suit your exact needs. 
Have a Gear-O-Mation field engineer 
go through the “Idea File’? with you 
soon! Use the handy coupon at left. 


GEAR-Q-MATION 


DIVISION OF MICHIGAN TOOL COMPANY 
7171 E. McNICHOLS RD, ¢ DETROIT 12, MICH, 
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Right now! Numerical control like this 


can produce for you 


... Turn the page to see how this Natco does it. 





Tape Control Speeds Production 


This workpiece comes in many varieties... 


DDD 
IOC we 


Numerical control for the production line? 
Sure! And it’s paying its way machining starter holes 
in over 160 different flywheel housings for small 
diesels. Even though the 

starter mounting pads 

are located differently on 

each of the housings, 

this Natco handles each 

new part with equal ease. 

It bores the hole for the 

starter pinion shaft; drills 

and taps three mounting 

holes around it. 


That’s the beauty of tape control—the flexibility 
it gives machine tools like this three column Natco 
special. Here’s practical automation for small lot 
production! 


It’s easy and fast to change to a different part. 
Just substitute a new tape loop in the reader and 


rotate the drillheads to the new setting. In minutes 
you're cutting metal again. 


No battery of expensive fixtures needed with 
this machine—the tape locates the part under the 
drillheads by controlling the motion of the work- 
table. And inventory can be cut to the bone because 
even small lots of service parts are run at production 
part cost. 


Production lines don’t have to wait until tomorrow 

for numerical control. It’s here now, and now is the 
time to gain the greatest 
advantage. Let us show 
you how it can be used 
to speed your boring— 
drilling—facing—tap- 
ping—reaming jobs. Call 
your Natco representa- 
tive today, or write for 
details. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., RICHMOND, IND. 





CLOSER TOLERANCE GEARS IN 
HALF THE TIME 


by Mew ref RING 
FULL-FORM FINISHING 


Mounting the shell-type 
finishing section at the rear end 
of a Red Ring Full-Form Finishing Broach. 


An entirely new concept in broaching precision gears and splines for 
automotive and aircraft industries has significantly reduced production 
costs and at the same time materially improved gear quality. Both 
roughing and finishing are completed in a single pass of the tool. 

Broached tooth surfaces cre not only true to form but are entirely 
free of the generating tool marks which are unavoidable with con- 
ventional broaching tools. Surface smoothness checks out between 5 
and 8 microinches in the direction of broach travel. 

The secret lies in the ingenious design of this new Red Ring broach 
(patents pending). The roughing section generates gear teeth in the con- 
ventional manner. Following the roughing teeth is an interchangeable 
shell-type section having 12 rows of finishing teeth. Each row cuts about 
0.00025” of stock on the full profile of each side of the gear teeth— 
-. hence the remarkable tooth surface smoothness attained. 

Using this method on a 3.5” PD, 35 tooth internal running gear, a 

Internal running gear prominent transmission builder found broach life of the roughing section 
completed in one pass. to be 50,000 work pieces—that of the finishing section,1 50,000 pieces. 
Write for specific data 

regarding the application of Full-Form Finishing to your operations, 


Finishing section 





SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOID 











NATIONAL BROACH & MACHINE Co. 
5600 ST. JEAN © DETROIT 13, MICHIGAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT — 
MACHINERY, September, 1959 
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YODER SLITTERS 


basic equipment for cost-conscious 
users of strip! 


To help meet the demands of tight produc- 
tion schedules, YODER Slitters reduce 
mill-width stock quickly and economically 
to desired widths. If your needs are as low 
as 100 tons per month, time and man- 
power savings alone will offset the cost 
of your YODER Slitter in a matter of 
months, while reducing basic inventories. 
Compactly designed, standard YODER 
Slitters are built to handle standard coil 
widths ...completely engineered lines for 
special requirements. 

YODER accessories, such as coil cars, swivel 
unloaders, scrap choppers, scrap disposers, 
plate levelers and coil boxes, make stock 
handling fast and easy. 


acs, 


«mgs R 
i CA 


— 
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YODER also makes a complete line of 
Cold Roll-Forming equipment and Pipe 
and Tube Mills. To profit from YODER’S 
years of engineering and service experi- 
ence, contact your local YODER repre- 
sentative or send for the fully illustrated 
descriptive, YODER Slitter Manual; it’s 
yours for the asking. Write to 


THE YODER COMPANY 


5504 Walworth Ave. « Cleveland, Ohio 
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Illustrated—Logansquare Cylinder 


+ ook th Meets J.I.C. Standards 


the ultimate in air cylinder design 


LOGANSPORT MACHINE CO., INC. 
S10 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
(ED 100-1 AIR CYLINDERS (CO 200-1 HYD. POWER UNITS 
CO 100-2 MILL-TYPE AIR CYLS. (CO 200-2 ROTOCAST HYD. 

(0 100-3 AIR-DRAULIC CYLS. CYLINDERS 

CO 100-4 AIR VALVES CJ 200-3 750 SERIES HYD. 


CYLINDERS 
os oe psp ng = (C0 200-4 and 200-7 HYD. VALVES 


(0 100-5-1 ULTRAMATION C) 200-6 SUPER-MATIC CYLS. 
A gift to you from Logansport Machine CYLINDERS C1 300-1 CHUCKS 
Company upon request. (1 300-2 PRESSES (1 ABC BOOKLET 

(CO FACTS OF LIFE (FD CIRCUIT RIDER 


MEMBER: Natl. Mach. Tool Builders’ TO: 
Assn.; Natl. Fluid Power Assn. EE ET tn oe mn e 


COMPANY 
ADDRESS 
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OVER 50 YEARS CLEANING EXPERIENCE © OVER 250 FIELD SERVICE MEN ¢ OVER 160 MATERIALS 


ask Oakite 


For low-cost 
metal cleaning 
in tanks 





9 specialized materials assure 
low-cost end results from tank cleaning 





Makes no difference what kind of soil needs 
removing from what kind of metal—there’s a 


specialized Oakite cleaning compound designed 


B40 do the job quickly, efficiently, economically. 


58 


Here’s a partial list: 


OAKITE RUSTRIPPER—for removing heavy rust, paint, soil, 
scale, Combining alkaline detergency with “pickling” 
action, Rustripper has a wide variety of applications: 
salvaging used parts, electrocleaning, precleaning, 
paint stripping. It won’t etch machined surfaces, 


“avoids possibility of hydrogen embrittlement. 


OAKITE COMPOSITION 24—for heavy duty cleaning to re- 
move grease and dirt. An alkaline cleaner for hot 
soaking iron and steel, Oakite 24 has excellent pene- 
trating and suspending action... thorough rinsing 
leaves heavily soiled parts exceptionally clean. Good 
resistance to contaminating effects of dirt. 


OAKITE COMPOSITION 77—for removing carbonaceous 
soils and light rust. Featuring long cleaning life and 
a steady pH range for best action, Oakite 77 is a 
medium duty cleaner which produces excellent re- 
sults in removing burnt-on soils and light rust bloom. 


OAKITE ALUMINUM CLEANER 164—for non-etch aluminum 
cleaning. Completely safe for aluminum, this alkaline 
material quickly removes identification inks, oils and 
light shop soils. It’s free-rinsing, works well in hard 
water. Has low foaming tendencies in airagitated tanks, 


OAKITE COMPOSITION 90—for complete magnesium clean- 
ing. Thoroughly safe for magnesium, Oakite 90 won’t 
react with the metal surface to form insoluble soap 
films. It cleans completely, rinses off freely. 


OAKITE COMPOSITION 20—for fast removal of medium 
soils. When shop soils are only moderately heavy, 
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Oakite 20 emulsifies and suspends them in short order 
—most economically. An alkaline material, it offers 
long life and steady cleaning ability. 


OCAKITE COMPOSITION 23—for cleaning zinc die castings. 
Cleaning action of Oakite 23 avoids dullness under 
the electroplate found when deep-etching cleaners 
are used. Oakite 23 rinses film-free, leaves a bright 
surface that takes a smooth, bright electroplate. 


OAKITE COMPOSITION 27—for non-tarnish cleaning of 
brass. Oakite 27 removes smuts and soils from brass 
and other copper alloys without tarnishing the metal 
surface ... leaves parts gleaming bright. Provides the 
long cleaning life typical of alkaline materials. 


CAKITE COMPOSITION 8—for tough pre-cleaning jobs. 
Used with kerosene, Oakite 8 digs into tough, te- 
nacious soils, and heavy grease or oil. By removing 
the worst deposits prior to alkaline cleaning, Oakite 
8 keeps total cleaning time short, cuts overall 
cleaning cost. 


These Oakite tank cleaning materials are just part of 
a complete line of over 160 specialized products 
available to solve any type of cleaning problem. Ask 
Oakite to help you select the best ones for your 
current jobs. For descriptive literature, write Oakite 
Products, Inc., 26 Rector Street, New York 6, N. Y 


it PAYS to ask Oakite 


OAKIT 


1909-1959 


a 
years’ leadership in industrial cleaning 
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EX-CELL-O FOR PRECISION 








@ Faster parts changeover 

@ Easier work setups 

@ More work from your present 
machines 

LEFT 

Hydraulically-operated cross slide of 

Universal Fixture supports angle plate 

fixture for production boring and facing 

BELOW 

1 Manually-operated unit equipped with 

vertical slide. 2 Rotary Index Table 

mounts on Universal Fixture, has vernier 

scale for precise angular settings. 3 

Installed on Style 17-A Precision Boring 

Machine, Hydraulic Universal Fixture 

increases versatility at low cost. 4 Adapt 

able to many operations, this Universal 

Fixture permits fast setup for line-boring 

and finish-facing work 
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ARMSTRONG-BLUM MFG. CO. * 5700 W. BLOOMINGDALE AVE. * CHICAGO 339, ILL. 
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A goal we set many years 
ago has been reached. 


When MaRvEL decided to produce a heavy 
duty production band sawing machine, we 
were determined to bring out the most ad- 
vanced, the most efficient band saw that it 
would be possible to produce . . . regardless 
of the cost in research, invention, and truly 
“new” design. 

We were not interested in producing a 
band saw that would be only “as good”’ or 
“equal”, or even “similar” to other ma- 
chines already on the market. The new 
MARVEL Band Saw would have to be a su- 
perior machine—years ahead in design and 
performance . . . and its design must solve 
problems that have constantly challenged 
band saw builders and users alike: 


Improve Band Sawing Accuracy. . 
Extend Band Blade Life . . . and 
Reduce Cost Per Cut to the Minimum. 


The recent introduction of the MARVEL No. 
81 Series Heavy Duty Universal Hydraulic 
Band Saw Machines, specifically designed 
for use with high speed steel band blades, 
and equipped with a MARVEL invention— 
the ‘‘Sure-Line” Automatic Blade Control* 
—is THE major technical development in 
metal band sawing during the 20th Century. 

The MARVEL ‘‘Sure-Line’’ Automatic 
Blade Control is an electro-mechanical 
servo-mechanism that continuously senses 
and automatically corrects any tendency of 
a band blade to cut inaccurately. The ‘‘Sure- 
Line” unit literally “steers” the blade to 
make it cut in a straight line. 

Because of this exclusive feature, MARVEL 
No. 81 Single Cut, and No. 81A Automatic 
Bar Feed Band saws are the only modern 
band sawing machines capable of fully 
utilizing all the advantages of high speed 
steel band blades. Heavier feed pressures 
and higher blade speeds can be safely ap- 
plied with complete assurance that the ac- 
curacy of cut will not be impaired. This 
leads to much faster production. 

For this—and many other reasons, the 
new MARVEL No. 81 Series Band Sawing 
Machines are literally Tomorrow’s Saws 
Today! Why not write for full details now? 


*BASIC PATENT APPLIED FOR 
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WHAT DOES THIS STARTLING 
TEST MADE ON THE NEW 


LATHE = 0) 


MEAN TO ? 





in a recent demonstration before editors of the met- 
alworking press, Clearing repeatedly raised and 
lowered one end of the Blue Chip lathe with an over- 


head crane—while the lathe was running. Accuracy 
on the %” cut in progress was held within .002” 


across the full length of the workpiece. 


Certainly, you aren’t going to operate a lathe with one 
end hanging from a crane. The test we made with the 
new Blue Chip lathe simply demonstrates the enor- 
mous rigidity of its all-steel bed. Why such rigidity? 
Demands placed on lathes by ceramic and sintered 
carbide tooling necessitates extreme stiffness and 
rugged construction in order to hold tolerances on 
heavy, high-speed cuts. 








Here’s What This Rugged Construction Means To You 
Greatly Improved Tool Life—Reduced Breakage. Produc- 
tion Potential Unheard of With Conventional Equipment. 
But there is more—much more—than just 18 times 
greater rigidity in the Blue Chip story: For all the facts 
write for the Clearing-Axelson Blue Chip Lathe catalog. 
We'll send it promptly. Clearing also distributes the 
Clearing-Harrison Lathe in sizes from 11” to 16". 


Write for New Catalog on Blue Chip Lathe 


e 4 
C i earl 4 g DIVISION OF U. S. INDUSTRIES, INC. 6499 W. 65th Street + Chicago 38, Illinois 


PLANTS IN: CHICAGO LOS ANGELES HAMILTON OHIO 








Expensive, time consuming milling 
operations can be eliminated in finishing 
die blocks, bolster plates etc. with the new 
HILL Vertical Spindle Hydraulic Surface 
Grinder. Equipped with either 75 or 100 HP 
main spindle motor, the segmented grinding 
wheel provides fast stock removal and pro- 
duces an accurate finish in approximately 
half the time required for a combined mill- 
ing and grinding operation. 


The HILL fully hydraulic recipro- 
i i i ri 
For grinding to extremely close tolerances on flats, sete table - adaptable to a wide va wid of 
angles, irregular and special shaped surfaces the HILL stock sizes having flat surfaces. Table widths 
Horizontal "Spindle grinder is recommended. ° 
ip ato are 18”, 24” and 30” with table lengths 


from 5 to 20 feet. 


OHIO 


Also manufacturers of: HILL GRINDING AND POLISHING MACHINES - “ACME” FORGING MACHINES » ROTARY SCRAP SHEARS 
+ ALLIGATOR SHEARS + “CLEVELAND” KNIVES AND SHEAR BLADES + MATERIAL HANDLING EQUIPMENT + BAR-BILLET SHEARS 
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A Winning Combination... 
il 


a. 
Yat}VCt40 INGENIOUSLY 
DESIGNED 
HOLE WIZARD FIXTURES 
RADIAL 


The time on this job was cut to the bone by 
the combination shown by the illustration. 
All boring, facing, drilling, tapping and 
counterboring on the entire job was done 
in one work setting by means of an ingenious 
swiveling fixture. 


The essential contributor to satisfactorily 
performing this variety of work is unques- 
tionably the “AMERICAN” Double Lo- 
Hung Spindle Drive. This is an exclusive 
“AMERICAN” Hole Wizard feature. It 
divides the speed range into two separate 
ranges; the high speeds through a compara- 
tively small gear to minimize gear velocities; 
the low speeds through a large diameter, 
wide faced gear to reduce gear tooth pres- 
sures to insure minimized wear under severe 
service. 


To further reduce wear and to insure main- 
tenance of original accuracy the spindle 
and sleeve are made of nitralloy steel 
nitrided for extreme surface hardness and 
are mounted on large precision Timken 
Bearings with convenient outside adjust- 
ment which guarantees maximum life, 
dependable operation and unequalled 
spindle stability for the life of the machine. 


These exclusive ‘‘American” 
features permit your put- 
ting your radial drills 


to work at a profit 


> 
os 


There are other advan- 
tages too — write for 
bulletin No. 328. 


ial Bods h~ 


000000 





THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, u.s.a. 


LATHES AND RADIAL DRILLS 





46% 


gain in 
production 
with 


BAKER’ 


ADJUSTABLE SPINDLE 
MACHINE 


Cutting production time on an individ- 
ual part from 6 minutes to 2 minutes, 
47 seconds is typical of the production 
efficiency delivered by a new BAKER 
drilling machine at a leading manufac- 
turer of power transmission equipment. 


The average overall production in- 
crease is 46%. 


It’s flexible, too. Altogether 35 differ- 
ent parts are run across it. 


Standard Baker Vertical Adjustable Spindle Drilling Machine. 


For extra economy, BAKER design permits easy and quick maintenance. 


This demonstration of BAKER speed and flexibility proves again that BAKER 
basic units are the foundation of today’s most efficient drilling and tap- 


ping operations. 
Perhaps your “special machine” problem can be solved by a BAKER stand- 
ard vertical or horizontal unit fitted with the necessary components. 


For the full story on these BAKER machines, write to: BAKER BROTHERS, 
INC., Dept. MH-959, 1000 posT STREET, TOLEDO 10, OHIO. 


NOW...COMPLETELY INTERCHANGEABLE 


TO FIT 3 SIZES DJUSTABLE SPINDLE HEADS TO FIT 3 SIZES 
VERTICAL f PINDLE HEADS HORIZONTAL 


MACHINES TYPES ST DARD TABLES MACHINES 




















STANDARD AND SPECIAL DRILLING AND. TAPPING MACHINES © COMPRESSION MOLDING MACHINES © AUTOMATIC BAR MACHINES 
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A SIMPLE 
MATTER OF 
SELECTION 





S COUNTER SINKS, 


HOLDERS, PILOTS 


FLOATING TAP 
DRIVERS 





MULTIPLE 
DIAMETER 





GROUND MULTIPLE 
THREAD MILLING CUTTERS 


GROUND AND UNGROUND 
FORM-RELIEVED CUTTERS 





SINGLE-POINT 
CARBIDE TIPPED TOOLS 


exo 


MULTIPLE STEP 
BORE REAMERS 





CARBIDE 
TIPPED 
CYLINDER 








CARBIDE 
TIPPED BROACH SECTIONS 





INVOLUTE SPLINE 
SHELL TYPE BROACHES 





Every standard and special tool is of but 
one quality—the finest available. Since 
1921, Continental has specialized in cost- 
saving cutting tools (just a few of which 
are shown at left), producing design in- 
novations in hardened, high-speed tool 
steel, carbide and special-alloy cutting 
materials. 


Available in the types and sizes required 
to do the complete job from rough to 
finish, Continental Cutting Tools are job- 
tested in the toughest proving ground— 
Ex-Cell-O’s own machine tool and pre- 
cision parts production lines. As a result, 
they come to you ready to increase the 
output of even your best machines! 


Continental engineers will be glad to work 
with you in selecting the correct CTW 
Cutting Tool for long life and maximum 
performance. See your local Ex-Cell-O 
Representative, or write direct to Conti- 
nental Tool Works Division for full details. 
In Canada, contact your local Ex-Cell-O 
Sales Associates Representative or write 
direct to Colonial Tool Co., Ltd., Windsor. 


ontinental am: 


DIVISION OF 


CORPORATION 
DETROIT 32, MICHIGAN 





This is an example of how OEM use Schrader. The hookup of Schrader Air Products in the large schematic is used 
by the Cooper-Weymouth Company of Stratford, Connecticut, to operate its patented power press slide-feed. 
Power to the mechanism is supplied by a Schrader double-acting cylinder, the front head of which is machined 
as an integral part of the overriding clutch. At the end of the forward stroke, the slide block operates a nor- 
mally-closed 2-way valve, which dumps the pilot of a 4-way control valve. This reverses cylinder piston, and the 
slide block mounted on it, to return for the next stroke. Another normally-closed 2-way valve ahead of the pilot 
charges the 4-way pilot in a conventional reciprocating motion arrangement to start the next cycle. 


To 












































AIR SUPPLY. 








| Tater cw || 


+-- ON” 
|_RETURN STROKE | | 








—}) POT yatve 








ORIGINAL EQUIPMENT MANUFACTURER 
BUILDS STANDARD SCHRADER AIR 
PRODUCTS INTO AUTOMATIC 


TOOLS FOR 


If your company manufactures machines or equipment that 
must push, pull, hold, position or move work repetitively 
. consider the advantages of actuating them with air. 
Schrader makes complete lines of Air Products that can do 
such jobs with dependable precision. In limitless combin- 
ations, they adapt to many special needs. 
Air offers manufacturers much more than versatility. It’s 


Select from the full Schrader lines to plan your automation of hi 


SPEED, PRECISION 


fast and accurate, can time to fractions of seconds at high 
speeds. Its economy alone is a powerful sales point. Safe, 
tireless, air power is simple that problems of weight, assem- 
bly, production and maintenance are enormously reduced. 

These are benefits all customers look for. Add them to 
your products by actuating with Schrader .. . finest, most 
complete lines of Air Cylinders, Valves and Accessories. 





Your 


Schrader distributor can help you pinpoint what you need. For more data write: 





e division of SCOVILL 





A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
454 Vanderbilt Avenue, Brooklyn 38, N. Y. 
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4 Types of Multi-Unit Automatics for 
- High Production to Close Tolerances 


Each of these four machines on our assembly floor is a different type. 


Each one is the most efficient setup for its particular job. 


But these different types of machines are alike in these ways — 
¢ Operations. Drill, counterbore, ream, tap, mill (light cuts), etc. 
¢ High production. A number of automatic units of / to 5 hp each 


perform different operations at the same time. 


¢ Close tolerances. Few rejects. Little downtime. Each machine has 


good basic design and rugged accurate construction. 


¢ Ready to produce. Samples run for approval before shipping 


machine. 


For a specific proposal ask our representative in your area. Or write 
us. Kingsbury Machine Tool Corp., Keene, New Hampshire. 


REGULAR INDEXING 


For most high production 
work. Perform successive opera- 
tions from one direction or sev- 
eral. Index units in four sizes: 
12-, 20-, 26- or 40-inch. Four 
to 10 stations (12 with 40-inch). 


CENTER COLUMN INDEXING 


For more operations or larger 
parts than the regular index- 
ing machines can handle. 8 to 
14 stations. 43- or 63- inch index 
table. Horizontal units mounted 
on knees. Easy access to tools. 


California 
Connecticut 
lilinois 
Indiana 


Michigan 


Missouri 
New York 


Ohio 


Pennsylvania 





Canada 


NON-INDEX (WAY TYPE) 


For operations from 2 or more 
directions on one part at the 
same time. When a job needs 
successive operations, two or 
more of these machines may 
make the most efficient setup. 


Cincinnati 2 
Cleveland 3 
Dayton 2 
Philadelphia 6 
Pittsburgh 37 


Toronto 8 


REPRESENTATIVES 
Los Angeles 22 
West Hartford 7 
Chicago 51 
Indianapolis 20 
Detroit 19 
Grand Rapids 4 
St. Louis 24 


Long Island City 
Syracuse 1 


Moore Machinery Co 

O C Stevens Mchy Co 
Four States Mchy Co 

C C Garrett Mchy 
Birmingham & Conner 
Joseph Monahan 

R R Stephens Mchy Co 
Triplex Mach Tool Co 
Syracuse Supply Co 


E A Kinsey Co 
Golden & McCoy Co 

C H Gosiger Mchy Co 
John S Wright, Mchy 
Merit Machinery Inc 


Barker Indus Eq Ltd 


VERTICAL INDEXING 


For successive operations from 
opposed directions with up to 
5 horizontal units on each side 
of the machine. Up to 4 radial 
units provide a third direction. 
8 stations in a vertical plane. 


KINGSBURY ii. 





Motch & Merryweather’s 


Quality, Service and Availability add 
up to lower production costs 


Triple Chip cut-off blades and slitting saws— 
characterized by a specially-developed tooth form— 
cut faster and last longer. 


M&M’s factory repair, resharpening and resegmenting 
service, the fastest in the industry, helps you avoid 
excessive inventories . . . minimizes costly downtime. 


The complete line of M&M cutting tools, stocked by 
M&M distributors strategically located in every 
important industrial area, enables you to get immediate 
delivery on the tools you need, when you need them. 
Sawing and cutting tool specialists are always 
available to help you solve tough or unusual 

sawing problems. 


Always specify Motch & 
Merryweather .. . first 
in quality . . . first in service 


... first in availability. 


‘ > 


; OUT ' 


FREE— Send today for your 
copy of M&M’s Circular Sawing 
Handbook, a pocket-sized guide 
to sawing operations. 


‘Tre Wutta & WERRYWEATWER WAACINERY fo. 


Cutting Tool Manufacturing Division 
Cleveland 17, Ohio 
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1. High-frequency, 25,000 rpm motorized type 
2. Cutter grinder model; 3600 rpm inbuilt motor. 
_— " 3. Vertical units fit many power requirements. 
_ 4. 1.D. type adapts to most machines. 
4 5. Form grinder spindle; 25 h.p. capacity. 
Cross-section drawing (above right) of single-row 
bearing shows points of ball contact (A, B and C 
4 on tracks in race. 
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seven surfaces to turn: 
one template, one slide, two tools. 


Machine tools are rarely if ever bought 
because somebody thinks they might 
come in handy. They are bought be- 
cause a specific job needs to be done 
and because a particular machine is 
judged best fitted to do it. However, 
no matter how specific your need may 
be, versatility is the greatest by-product 
you can buy, and the greatest assurance 
of a profitable investment. 

Perhaps your problem is economical, 
long-run production of a contoured 
shaft piece. Well and good: your best 
bet is a New Britain +6F+ copying 
lathe. Now let’s suppose you develop 
a requirement for only a few hundred 


pieces like the one illustrated. Your 
New Britain +6F+ is every bit as effi- 
cient. Simple tooling; fast setup; rapid, 
accurate production. 

The applications for contour turn- 
ing are very broad. If you have con- 
tour turning, boring and facing work 
on shafts or chucking work, you should 
be interested in the New Britain +6F+. 
Many shops whose production require- 
ments wouldn't justify very expensive, 
lightning-fast production can make 
highly profitable use of one of the 
basic models because of its versatility, 
accuracy, fast setup and inexpensive 


tooling. At the other end of the scale, 


you can’t touch our machines for tre- 
mendous volume work. Obviously, this 
subject is much too broad and too im- 
portant to do justice to it here. We 
would like to send you literature that 
spells things out in much more detail. 
New Britain-Gridley Machine Division, 
The New Britain Machine Company, 
New Britain, Connecticut. 




















stainless, 225 per hour—brass 1500 per hour. 


Up to a point increased machine pro- 


ductivity is a matter of refinements, 
additions, skillful tooling and perhaps 
more power. Eventually you achieve 
about all the efficiency that can be 
built into equipment of conventional 
design. 

To achieve a major break-through 
in bar machine productivity necessi- 
tated redesign from the ground up. 
New Britain has done it with such 
success that we are able to offer the 
metalworking industry a whole new 
family of machines with performance 
unequalled anywhere. Independently 
cammed cross slides open up a whole 
new world of tooling possibilities. Power 
and spindle speeds are adapted to the 


important new metals and alloys. In- 
creased chucking capacity allows ap- 
plication of New Britain standards of 
speed and accuracy to much larger 
pieces. None of the famous New 
Britain exclusive features which pre- 
serve accuracy and increase accessi- 
bility over other machines have been 


Cross Spindle 
Slides Speeds 
4 43-526 
6 271-4250 
6 177-3000 
6 177-3000 
6 
6 


Model Spindles 


Db} Ot 


DID £ 
IID] DO] bh] Ot 


oo 
to 


64-633 
99-1504 


% 
Go 


sacrificed. The chart below tells part 
of the story, and we have complete 
literature available to spell it out 
completely on the models which in- 
terest you particularly. New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Britain, 
Connecticut. 


Spindle 


Capacity WP. 


30-50 
15-25 
15-30 
20-30 
30-50 
30-50 


1/4” 
5/8” 
1/4” 
1/2” 
5/8” 


po} co} po} |] or 





open secret of New Britain superiority. 


Wide-open design makes the most fun- 
damental difference between a New 
Britain automatic chucking machine and 
other machines. It speaks for itself as a 
means of getting at the tooling, making 
adjustments and clearing chips. 

Massiveness, right from the floor up, 
is equally apparent and equally impor- 
tant in chucker work. You see it in the 
way the cutting tools make the heaviest 
cuts with a chatter-free smoothness 
that can’t be duplicated. 

Only New Britain provides a com- 


bination of longitudinal with transverse 
forming motion where needed. This 
versatility eliminates the need for sec- 
ond operation machines in many cases 
—particularly when a job is setup for 
double indexing, as illustrated above. 
New Britain spares no pains to in- 
corporate every new development to 
make chucker-type machining more 
profitable. The open-end design lends 
itself particularly well to magazine 
loading and unloading, for example, 
and many New Britains are being 


equipped to provide this feature. 
Whenever a number of operations 
are required on cast or forged pieces, 
these massive, rugged, powerful ma- 
chines offer great possibilities for sav- 
ings through faster, more accurate, 
more reliable production. A new and 
complete catalog on the New Britain 
chucker line is just off the press. We 
would be very glad to send you your 
copy. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 








Grand Rapids 


Announcement 


New Britain's new and completely 
modern Rebuild-Retool Center at 
Bridgeport, Michigan, is important to 
every present and prospective owner 
of New Britain Automatics. 

This is the first center established 
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Bay City O 
© Saginaw 


Bridgeport » 


© Flint 
© Lansing 


Detroit 


exclusively for the rebuilding and re- 
tooling of production machinery. It is 
staffed by men trained specifically for 
this type of work. It is equipped spe- 
cially for putting New Britains back 
on the job with maximum efficiency in 
minimum time, at minimum expense to 
the owner. 

Rebuilding and retooling may be 
“orphan jobs” elsewhere, but they rate 
top treatment at New Britain. Here is 
an important extra reason for selecting 


a New Britain when you purchase new 
equipment—a full time specialist or- 
ganization devoted to protection of 
your investment. 

If you would like to investigate the 
profit potential in a complete modern- 
izing program, or could profit from a 
factory-engineered retooling of one or 
more machines, write us either at New 
Britain, Connecticut, or Bridgeport, 
Michigan. The New Britain Machine 
Company. 
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The Norton Measure 

of Value .. . the true measure 
of savings on materials you buy 
for your production is the 
cost-per-piece produced. 


Call your Norton Man —he has 
the experience, the products, 
and knows how to save you 
money where it counts. There’sa 
Norton expert in the fields of — 
abrasives... grinding machines 
... refractories. 
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You can’t recognize a value by its price alone. 
This is true of all types of grinding wheels and has 
special significance in diamond wheels in view of 
their high initial cost. 


The price tag on a diamond grinding wheel may 
appear to be a good “buy,” but the real considera- 
tion should be what will you get for your money? 


Less expensive diamond grinding wheels than 
Norton wheels may save you money on immediate 
cost. But if the lower cost wheels do not perform 
their jobs efficiently or cause production delays be- 
cause of poor quality or wheel misapplication — the 
price you paid is too much. 


The only accurate measure of the value of any 
grinding wheel is how much it produces for you per 
dollar cost — not merely how much you paid for it. 
Here is why Norton diamond grinding wheels are 
worth more to you — 


Norton Company introduced all three diamond 
wheel bond types, does all its own sizing and check- 
g ; ing of diamonds — duplicating wheel specification 
with constant accuracy. Norton certifies the carat 
: O | ] Ca I i content, assuring full value for your money. 
Whether the diamonds you use in carbide grinding 
are mined or man-made, Norton gives you the most 
advanced research engineering and manufacturing 
rod l ] Ce facilities in the entire abrasive field. And you get 
this great scope of detailed knowledge on a personal 
‘ basis — your Norton Man. 


Your Norton Man starts his career by spending a 
Tea er minimum of one year in a carefully planned training 
course in the Norton plant and a-comparable period 
e of training in the field. The Norton Man has an 
average of 15 years’ abrasive experience in addition 
Sa V ] ] } OS to the specialized training. He is the most knowl- 
edgeable man in abrasives that you can consult. 
Make him your consulting abrasive engineer. 


th ah ' ] OUL Ask him to make an Abrasive Requirement Study 


for you. This study lists the correct specifications for 
each abrasive job in your plant to assure ycu lowest 
cost-per-piece produced. He is also avaiiable for 
complete field testing on specific problems. For 
example — 


Your Norton Man can increase production by 
pointing out ways for more effective wheel usage. 
He has the widest selection of grinding wheels in the 
industry from which to select the best wheel for new 
product grinding operations and for improving your 
current grinding jobs — both at the lowest cost. 
And with Norton grinding wheels you can be sure of 
precise duplication order after order. 


Norton offers true abrasive economy. Economy 
that pays off in lower cost-per-piece prodiiced. Call 
your Norton Man. NoRTON CoMPANY, General 
Offices, Worcester 6, Massachusetts. Plants and 
distributors around the world. 


ABRASIVES 
Making better products... 
to make your products better 
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Cold Stream stops rust ( resists 


rancidity . reduces causes of 
dermatitis ) These problems start 
when your coolant gets dirty. Cold 
Stream stays clean week after week— 
even on cast iron. Cold Stream gives 
longest tool life. Finest finishes. High- 
est speeds and feeds. Best dimensional 
control. Cold Stream gives you every- 
thing you ever expected in a coolant! 


Stays clean week after week and gives 


you all the performance you pay for. 
JOHNSON'S 


: WAX 


~ For information, see your local Johnson industrial distributor. 
“Cold Stream’’ and ‘‘Johnson’s” are trademarks of S. C. Johnson & Son, Inc., Racine, Wisconsin 
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1020 CAMSHAFTS MACHINED WITH Tealiicle (-91! 


BRAZED 





“THROW-AWAY” 





1000, 2000, 3000, 4000, 
$000 6 6000 STYLES 


“H” & “P” STYLES 


“RT” STYLE * STYLE 








‘STB’ STRIPS 





KLAMP-LOK TOOLHOLDER INSERTS 





neces 


THROW-AWAY INSERTS 
FOR KLAMP-LOK 
HOLDERS 








TWIST DRILL 
BLANK 


a, 


rf HELICAL BLANK 





GUN DRILL BLANKS “TD” BLANK 























® A leading automobile manufacturer was experiencing low tool life and 
high costs machining camshafts made of tough, highly abrasive cast iron alloy. 
Talide tool engineers installed Grade C-91 with following superior results: 


GRADE C-91 


Part .........+Automobile camshaft 
Material ......Cast Iron Alloy 1.8165 
dia. x 23-1/2” long, 260 
Brinell 
. «+ Rough turning 4 bearing 
surfaces 
. Sundstrand Model #8 
automatic 


Operation .. 


Machine ..... 


CASE HISTORY 


Tools ........4 Talide 1B-123-3/8” 
1.C. x 1-1/2” long trian- 
gular inserts, Grade C-91, 
mounted in Klamp-Lok 
toolholders 

Depth of Cut .. 1/16” to 3/32” 

. rere 

Speed ........ 130 (S.F.M) 274 (RPM) 

Coolant ....... Soluble Oil 


Talide Grade C-91 machined 1020 camshafts per grind compared to 550 for 2nd 


best competitive grade and 275 for 3rd best.Special attention to the grind and chip 
breaker detail resulted in Grade C-91 outperforming all other grades used previously. 


QUALITY CONTROL GUARANTEES TOP TOOL PERFORMANCE... 





Determining rupture strength of test bar. 
Hardness is determined on Rockwell machine, 


center. 


Leco and Burrell instruments are employed 
in the analysis of metal oxides. 


e Acconstant research program at Metal Carbides pays off in improved Talide grades 
having extra high hardness, strength, rupture resistance and crater resistance proper- 
ties. Processed in latest type vacuum electric furnaces—all Talide grades are uniform 


and consistent in quality. 


HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 


HEAVY METAL + ALUMINUM OXIDE 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN C 
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This packaged potential for complete automation requires only 
proper tooling to make it 100% automatic. Retooled for specific 
jobs its usefulness can be extended many times. 


PRACTICAL AUTOMATION 
UNDER $10,000 


Eliminates Parts Handling, Eliminates Manual Skill 


Both quality and production output benefit when the H-P-M 
automatic index table is put to work. With all press motions 
easily preadjusted for correct pressure, stroke and ram 
speed, the uniformity of force applied to finished parts is 
removed from the realm of guesswork, With automatic load- 
ing of parts for many small assemblies, manual effort is 
removed from the job. These two elements, in combination, 
assure better quality, faster production at lower cost. 

The H-P-M C-Press is available in 5, 10, and 15-ton 
models for the bulk of mass produced assembly work in your 
shop. Let an H-P-M field engineer explain how low cost 
automation with H-P-M’s can be put to work for you; how 
this initial investment in modernization can be applied and 
reapplied to countless production tasks. 


MACHINERY, September, 1959 


Electric motor 
rotates hopper 


Barrel type hopper feed 


Fixture 





index table 





Many small parts can be hopper fed as typi- 
fied in this sketch. Eliminate the fumbling and 
slowdown of feeding small parts manually 
and your production will improve by “hun- 
dreds”’ per day. 


HoM 


THE HYDRAULIC PRESS MFG. COMPANY 
A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 
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MATERIALS & FABRICATION PREVIEW 


bo° 
SOARING 


CHICAGO 


International Amphitheatre, Nov. 2-6, 1959 


Here is an atmosphere steeped in discovery of the 
future — a preview of the kind of metalworking magic 
and technical wizardry that will propel America into 
the soaring 60’s. Inspiring exhibits and thought- 
provoking technical sessions will draw: 50,000 
men of metalworking into a dynamic conclave 
of progress-producing activity. 


Plan NOW to attend—you'll come away 
with new ideas, better equipped for 
the challenge of competition 
in the 60's! 
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Accuracy —within .001 
total indicator reading. 


Repeatability, without adjustment — 
within .0005 total indicator reading. 


Unequalled gripping power—: 
No size limitation — 


THE FIRST MAJOR C 
DEVELOPMENT IN FIFTY YEARS 


Skinner engineers have developed a new chuck that 
combines all the desirable features of hand and power 
chucks. This unique chuck will handle almost any 
heavy-duty chucking or milling operation. 

This major chuck development is a principle uti- 
lizing combination of pinion, gear plate, screw and 


wedge. The lug-type pinion is turned manually or 
by a power wrench. A pinion engages the gear plate 
causing the screw to move the wedge. The action of 
the screw on the wedge controls the chuck jaws. 
The force of the wedge on the jaws holds the work 
with tremendous power. 


LOOK AT THESE CHUCK FEATURES— 


Over Tightening Protection—Because the gripping force is 
so great a sheer pin is used to protect the work and 
the chuck operating parts in the event the chuck 
is over tightened. The sheer pin is easily replaced. 


Operator Protection—Eccentric, fail-safe mechanism locks 
rotation if sheer pin should break. 


Higher Speeds—Self-locking mechanism prevents chuck 
from opening under any load or centrifugal force 
conditions. 


Center Hole—permits bar stock chucking. 


Sealed Operating Mechanism—Chip plates plus top and 
bottom seals keep operating mechanism free of 


foreign matter with no problems when chuck is in 
horizontal position. 


Lubrication Fittings—are provided for all operating 
mechanisms. 


Heat Treated Parts—All wearing surfaces are suitably 
hardened for wear resistance and strength. 


Jaws—Choice of types available: Serrated, tongue 
and groove, etc. 


we—10", 12°, 14”, 15°, 18°, 21°, 24°, 26", o2°, 
36”, 40”, 50”, 60” and above. 


For more information about this radically new 
chuck write to us at the address below. 


(S) 
O >. ® 


THE SKINNER CHUCK COMPANY e NEW BRITAIN, CONNECTICUT 


THE CREST OF QUALITY 


PRINTED IN U.S.A, 





_--- a work sheet and 


statement fro m 


HAarris-SEYBOLD 
CoMPANY 


“Keeping abreast of technological 

improvements is one of the prerequisites 

for maintaining a sound program on 

capital outlays. For more than ten years, 
our company has followed a formal 
‘Capital Expenditure Guide Program’. 

Several years ago we adopted 

the MAPI analysis to provide a 
uniform procedure for 
quickly evaluating the 
merits of major capital 
expenditures.” 


George C. Houck, President 
HARRIS-SEYBOLD 
COMPANY 
A Division of Harris- 
Intertype Corporation 
Cleveland, Ohio 


ee 


om replacement by the 


Harris-Seybold formula is . . . after 
required interest or return on the new 
investment... after full allowance 
by the formula) for future obsolesec- 
ence of the New Equipment. 


September, 1959 
Keep gathering metal-working 


production ideas... be well informed Rockford Iniel Grouft 
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Mill Odd Shapes 


...with Barber-Colman Form-Relieved Cutters 











Two different pieceparts . . . complex 
forms .. . precision tolerances. All 
are combined in one milling 
operation, using Barber-Colman un- 
ground, form-relieved cutters. 


These helical-fluted cutters are made 
interlocking to produce a sharp 
point, as shown on the drawing. 
Since they are of the form-relieved 
type, form can be maintained easily 
by sharpening the tooth faces. 


But, the job of controlling work 
quality and production costs de- 
pends upon the fine points of cutter 
design and manufacture. In this 
case, for example, several difficult 
dimensions are held to + .002 in. 
This means dimensional distortion 
and growth in heat-treating must be 
predicted accurately and compen- 
sated for in design. Sharpening, 
steel specifications, heat-treatment, 
and surface finish — all affect per- 
formance on the job. They are 


Barber-Coiman Company 


BARBER 
COLMAN 


92 Loomis Street, Rockford, Illinois 


eration 


dependent entirely upon the capa- 
bilities of the maker. 


Barber-Colman’s modern new cutter 
plant is equipped with advanced 
engineering and manufacturing 
facilities to keep close watch on these 
important factors. For example, 
accurately ground form tools pro- 
duce a smooth unground finish on 
the cutter teeth in the form-relieving 
operation. This assures maximum 
tool life by eliminating rough edges 
—a common cause of wear on the 
fianks. Also, because all Barber- 
Colman cutters are index-sharpened, 
your sharpening costs can be mini- 
mized. The job can be done on 
an automatic sharpener. Original 
tolerances are maintained easily 
throughout the life of the tools. 


Cutter engineering service... 


These five services become adjuncts 
to your own methods department 





when you submit a milling problem 
to Barber-Colman Company: 


1. Application engineering — on- 
the-spot evaluation of milling prob- 
lems by experienced tool designers. 


2. Design engineering — highly spe- 
cialized tool engineering, backed by 
electronic computer facilities for 
fast, accurate calculation of complex 
tooth forms. 


3. Metallurgical engineering — spe- 
cially selected steels and heat-treat- 
ment for your particular material 
and tool geometry. 


4. Manufacturing — the most com- 
plete and advanced processes under 
one roof for producing exactly the 
right finish, highest accuracy, and 
any cutter style. 


5. Quality control — optical master 
inspection, seven different control 
stations, and numerous separate in- 
spections for individual cutters. 


Whether you wani to combine operations, change 
processes, or just get more out of your tooling dollar, 
you can have a Barber-Colman field engineer at your 
desk for consultation by calling Rockford — TR 7-5741. 








CONVEYOR LOADING 


A Method of Machining 
That Pays Off 


Greenlee standard Automatic Bar Machines, adapted for second 
operation work, profitably machine a wide variety of parts. Long 
shafts or short pieces are automatically loaded into the work spindle 
by any of the various loading arrangements shown. Parts are loaded 
in one position during the machining cycle, and machined in the 
remaining five cross slide and end working positions. For more 
information, see your Greenlee Distributor. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 
®@ Multiple-Spindle Drilling and @ Six and Four-Spindle Automatic 
Tapping Machines Bar Machines 


© Transfer-Type Processing 


s @ Hydro-Borer Precision Boring 
HAND LOADING Machines 


Machines 
® Die Casting Machines WRITE FOR CATALOG No. A-405 


GREENLEE 1744 MASON AVE. 


BROS. & CO. ROCKFORD, ILL. 























weenie How to stretch belt life 


PRECISION 


eee polishing stainless to 74 finish 


METHODS eeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeee? 


Mattison’s diamond-head machine 
design keeps belts clean and cool at 
Atlas Steels, Limited 


More production per square inch of 
abrasive belt—that’s one of the ad- 
vantages of Mattison’s four-roll 
head design at Atlas Steels, Limited, 
Welland, Ontario. 
The obvious reason for long belt 
life is longer belts—more time be- 
tween cuts for cooling. Another is 
that these 243-in. long belts undergo 
four “flexes” instead of two, giving 
them a better chance to “break 
loose.” 
But long belt life is not the only 
advantage of a four-roll head. Qual- 
ity is higher, too. For one thing, the 
belt doesn’t “‘wrap”’ on the contact 
roll. A flatter angle of attack per- 
mits the belt to conform more 
closely to the uneven surfaces of the : 
sete ace coeeae ae — Fig. 2—Belt replacement on the 50” machine requires less than five minutes’ downtime. Belts are 


. aay 2 243” long and range from 50 grit for roughing to 120 and 150 grit for finishing. Plain rubber con- 
comparably high finish obtained on fact roll is 35 durometer. 
many jobs. 


Specialization is another factor. 
In the Mattison head, one roll aligns 
the belt, one drives it, and another 
applies the pressure. The fourth is 
an idler and simply increases flexing 
action. Separation of the contact- 
ing and driving functions means 
motor pulsations cannot be trans- 
ferred to the finish. 

These features have paid off in 
higher quantity and easier control 
of quality at Atlas. Company offi- 
cials estimate that not two sheets 
in a million are lost due to ma- 
chine performance. A #4 finish is 
consistently produced on as many 
as 150 tons of stainless sheets per 


Fig. 3—Simplicity of controls means the operator can concentrate on the fine points of pro- 
ducing a #4 finish. Cutting speed is 3600 sfpm. Stock removal averages .003 in. 


Less than 2% downtime MATTISON MACHINE WORKS 

Two Mattison No. 455 abrasive belt — aed anata ot 
grinding and polishing machines Want More Information? 
are frequently used on 24-hour pro- ae + — agg > 

. scribing attison ks 
duction schedules and yet have re- Reciprocating Table Sheet Pol- 
corded less than 2% downtime since _isher or No. 456 Pinch Roll 
1952. In the words of one Atlas Grinder for single-pass work. 
official : “Performance has been fail- 


ure-free with downtime restricted HIGH-POWERED 
: PRECISION 
Fig. 1—General-purpose petroleum base w- tO Scheduled maintenance once or SURFACE GRINDERS 
bricant is applied by swabbing. twice a year. 
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Nothing does the job like a... 
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PLANER 


HYDRAULIC 


& MACHINES GENERATOR-BASE WELDMENT 
Bae WITH Less HANDLING AND SET-UP, IN 
") ONE-THIRD NORMAL PRODUCTION TIME 


Machining data: 


Dimensions Weldment 


Weight Workpiece 


Operation: 
Planing top-side pads, highest 
pad 301,” from base of work. 


Set-Up Time Ist set-up, 1'/, hrs., 
2nd set-up, 11/2 hrs., 
includes surface indication 

for continuation of cut. 


Machining Time 173/, hrs. 


Nothing performs like 
hydraulic power: 
Infinitely adjusteble feeds and speeds; 


Smooth, uniform cutting pressures 
for finer finish; 


Maximum metal removal 
per H.P. expended; 


Low Costs for machining, cutting tools 
and maintenance. 


ROCKFORD MACHINE TOOL CO. 


Pioneers In The Use of Hydraulic Power 


for Reciprocating Machine Tools 








SUNDSTRAND “Engineered Production’ NEWS 





NOW... 


its SUNDSTRAND-ENGELBERG 
for precision abrasive belt grinders 


A complete range of precision abra- 
sive belt grinders formerly built by 
Engelberg, Inc. is the newest addition 
to the expanding line of Sundstrand 
machines for the manufacturing in- 
dustries. Sundstrand’s manufacturing, 
engineering, and machine design ex- 
perience is being applied to abrasive 
belt machining aimed at expanding 
the already broad list of operations 
on which the process has been ap- 
plied with outstanding results. In- 
cluded in the Sundstrand-Engelberg 
line are single and multiple head ma- 
chines for deburring, flat-surfacing, 
sizing, fine polishing, etc., as well as 
centerless grinders. They offer real 
machining capacity going far beyond 
mere polishing. Multiple head ma- 
chines perform all the steps from 
roughing to fine polishing in a single 
pass. 

Standard machines are available 
with 6-, 8-, 10- or 12-inch belts and 
machines with 3 to 6 heads may be 
canted to cut obliquely to each other 


Extreme flexibility offered by abra- 
sive belt grinding is illustrated by 
this machine. Both sides of a work- 
piece can be ground on this Sund- 
strand-Engelberg machine without 
special fixtures or without any hand- 
ling or repositioning. Work passes 
under head at left, then is carried 
around to bottom conveyor belt for 
finishing second side. 


Standard components are used for 
the bed and grinding heads, thus 
holding down both engineering and 
manufacturing costs. 


Outstanding production records in- 
clude one that boosted production of 
hardware parts by 1000%. This was 


Steel chain saw bars are precision sized and finished in single pass on four-head hine. Stock 


to produce mirror-like finishes. Cool 
operation with practically no chance 
of parts distortion due to overheating, 
high production rates, maximum op- 
erator safety, easy maintenance, and 


TWO-SIDE GRINDING 


Copper-ciad sheets for computer have .0002-in. res 
moved from each side. Production jumped sixteenfold 
to 400 per hour. 


I is .005 inch. 





extreme versatility are outstanding 
attributes of Sundstrand-Engelberg 
grinders. Production workers with 
minimum skills can be quickly trained 
to handle machines in the line. 


done by using a specially designed 
rubber fixture belt with a two head 
machinetoreplaceathree step process. 

Another machine for finishing type- 
writer parts has four grinding heads 
used in vertical and horizcntal se- 
quence to grind four sides of the 
part, followed by two wire brush- 
heads that deburr milled slots in op- 
posite sides of the rack. 


“Engineered 
Production” 


SUNDSTRAND 


Service 








Three-head machine has socket wrench parts fed 

fomatically. Workpi of varying lengths 
and diameters are ground to diameter tolerance 
within .002 inch using vibrator feeder. 





CENTERLESS GRINDER 


Economical, highly accurate centerless 
grinding of a broad array of parts is being 
handled on Sundstrand-Engelberg abrasive 
belt centerless grinders. One or more grind- 
ing heads may be used depending on the 
nature of the part and production rate re- 
quired. The relatively simple building up 
of machines by adding workheads holds 
equipment costs low, when a multiple- 
head unit is necessary. 


Typical parts successfully handled in- 


clude motor and cylinder shafts, brass 
tubing, tool parts, electronic components, 
atomic fuel elements, etc. Surface finishes 
of 4 microinches and tolerances of less 
than .001-inch at thru-feed rates as high as 
35 feet per minute have all been recorded. 
Automatic feed devices are available 
where required by nature of work being 
processed. Unusual flexibility to accommo- 
date wide range of workpiece diameters is 
inherent in design of the machines. 


SIMPLE ADJUSTMENT, FAST CHANGEOVER 


Extreme simplicity of setup and opera- 
tion offers opportunity for major economies 
on Sundstrand-Engelberg grinders. Mag- 
netic chucks beneath each grinding head 
hold work firmly on conveyor belt, depth 
of cut is controlled by handwheels that 
raise and lower grinding heads. Micro- 
meter adjustment of head position is pro- 


Changing abrasive belt and setting tension Handwheel 


vided at rate of .010-inch per turn of handle. 


Abrasive belt tension is easily set and 
adjusted for various types of belts used. 
Belts have long life as they provide both 
length and area needed to dissipate heat. 
Flexing of belt keeps it clean, reducing 
need for frequent belt changes. 


GET MORE DATA 


Additional facts about the 
application of abrasive 
belt machining are avail- 





is a simple one-man job. Once set, tension 
‘ tant th ae os 





raise and lower grinding heads for accurate 
9 Pp setting of depth of cut. 


able in this booklet. Write 


today for your copy, ask for 
bulletin 607. 


SUNDSTRAND MACHINE TOOL 


DIVISION OF SUNDSTRAND CORPORATION 


BELVIDERE, ILLINOIS 





More facts about 
SUNDSTRAND 
“Engineered 
Production” 
Literature listed under various 
machine types has more de- 


tails, Write Sundstrand for 
your copy today. 











— . ° . LOADING AUTOMATIC 
Positioning in Transfer Fixture Permits rae : poo woe 


Straight-Through Operations, Conserves Space STATION 


Here is another example of how W. F. and John Barnes special 
machine engineering has effected a substantial reduction in pro- 
duction costs. By combining operations on two ends of four parts 
at each working station, universal joint spiders are drilled, 
chamfered, and hollow milled in a continuous cycle at a gross 
rate of 766 pieces per hour. Positioning and clamping of parts 
in pallet-type transfer fixtures permits straight-through opera- 
tions without unclamping or re-positioning the workpieces. 
Rough broaching the forgings is the only preliminary operation. 


A further refinement in the machine design includes power clamp- 
ing of parts in fixture and automatic unclamping and unloading 
after machining operations are completed. Pallets are then re- 
turned to operator at the loading station. This same principle can 
be economically applied to a wide range of similar parts. Modi- 
fications in machine design can be made to suit individual pro- 
duction and cost requirements. 


SNOILV¥3dO 1VDILNIG!I WYOINId SAVIH GISOddO 




















Barnes 17-Station Return Transfer-Type Machine processes universal joint spiders at gross produc- 
tion rate of 766 pieces per hour. Over-all floor space 2576 square feet. 


View of pallet pusher-type transfer fixture 
equipped with clutch drive screws for automatic 


clamping and unclamping of 4 workpieces. 
Builders of Better Machines 


Since 1872 ASK FOR AN ANALYSIS OF YOUR PRODUCTION METHODS 
For assistance with any production ma- facilities are coordinated at Barnes to help 
chining job we suggest you call in Barnes you solve problems quickly and efficiently. 


engineers and ask them to assist you. Your Write for Free Brochure ; 
y : Describes Barnes complete 6-point coordinated 
production problems will be closely ana- machine tool building facilities. Individual 
‘ e ‘ bulletins are also available describing 
lyzed and given expertattention. Alldesign and illustrating a wide variety of special 


, pA 4 drilling, boring, and tapping machines as 
and engineering as well as manufacturing well as special automation equipment. 





w. FF. & JOHN BARNES COMPANY 
402 SOUTH WATER STREET 7 ROCKFORD, iLLINOIS 


Multiple Spindle Drilling © Boring © Tapping Machines © Automatic Progress Thru Transfer-Type Machines 


Machinery, September, 1959 








PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


| nla 


U 


< 


Only HANNIFIN 
makes all these Anywhere you use compressed air to do work, 
Hannifin can help you. Hannifin cylinders for the 
AIR POWER 


“muscles”. . . Hannifin air valves for any type of 
COMPONENTS actuation, hand, foot, cam, solenoid, or pressure 
...the Hannifin “Crown” Line of filters, regulators, 
and lubricators for lasting air power efficiency . . . all 
are built by Hannifin to just one standard, the best. 


Turn to Hannifin, too, for expert help in applying air 
power components. A Hannifin field engineer is 
as close to you as your telephone, wherever you are. 
Write us for his address—or, he’s listed in the 
alphabetical section of Thomas Register. It’s that easy. 


HANNIFIN COMPANY 


505 South Wolf Road « Des Plaines, Iilinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 


a. 





3-spindile U. S. Fixed 
Center Head with auxil- 
iary lead screw tapping 
spindle for precision tap- 
ping three hole sizes. 


RESEARCH 


mustibe 
implemented ! 





... and, that’s the business of manufacturers. 


In practically all manufacturing, the most common oper- 
ation is the production of holes. And, for cost-reducing 
production of precision multiple-hole patterns in your 
manufacturing— that’s OUR BUSINESS! 


Get low-cost 
MULTIPLE-HOLE LEAD SCREW 
TAPPING ON A DRILL PRESS 
with U. S. Heads 


Where precision tapping of multiple-hole patterns is re- 
quired on high or low production runs, do the job on a 
drill press with a U.S. Master Lead Screw Head. These 
special fixed center heads are built with varying number 
of spindles and tap sizes in any one head—exact gear 
ratio required to each spindle as well as to master lead 
screw. Use on any drill press having reversing spindle. 


Ask Our Engineers To Talk With Yours 





Adjustable and Fixed Center Multiple Drilling Heads. 
D RI L L os Individual Lead Screw Multiple Tapping Heads. 


HEAD @ UNITED STATES DRILL HEAD CO. 
BURNS STREET ¢ CINCINNATI 4, OHIO 
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Now you Can add the 


“Touch of Gold’ 








... with the new Norton centerless grinder 


The ability to produce better 
products at lower cost is an extra built 
into every Norton grinding machine. 

Now, for the first time, this 
“Touch of Gold” performance is 
available in a centerless grinder. The 
new Norton No. 2 Centerless Grinder, 


Making better products 


NORTON PRODUCTS: Abrasives + Grinding Wheels + 


Grinding Machines + 


the latest addition to the world’s 
largest line of grinders and lappers, is 
ready for immediate delivery. 

How this sensational new grinder 
can help you get a new'start against 
competition is worth knowing. Get 
the whole story from your Norton 


Refractories + 


Man, soon. NORTON COMPANY, Ma- 
chine Division, Worcester 6, Mass. 


(NORTON) 


GRINDERS and LAPPERS 


to make your products better 
Electrochemicals — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones 


* Pressure-Sensitive Tapes 





Experience—the added alloy in Allegheny Ludium too! stee/s 


<a aaa 


COLORIMETER (inherently extremely accurate) determines 
percentages of molybdenum, tungsten, cobalt and manga- 
nese in A-L tool steel to insure consistent, high quality. 


Colorimeter measures exact chemical composition 
of Allegheny Ludlum tool steel melts 


Accurate adjustment of alloys guarantees uniform 
heat treatment, predictable dimensional changes, 
reduced grinding, standardized machining operations. 


Close control of molybdenum, tungsten, cobalt and 
manganese is at the heart of a good tool steel melt. In 
addition to the usual testing methods, Allegheny Lud- 
lum’s chemical laboratory checks these metals with 
Colorimetry because of its inherent, extreme accuracy. 

On the basis of the Colorimeter’s findings, it is 
possible to make carefully calculated furnace additions 
of ferro-alloys, insuring precise control over chemistry. 
This guarantees your receiving the exart analysis order 
after order, providing uniformity of heat treatment, predict- 
able dimensional changes, reduced grinding and standardized 
machining operations. 


wsw-7262 


Colorimetry is but one step toward careful control 
over composition. Allegheny Ludlum also sets exacting 
purchasing specifications on raw materials and scrap. 
Quality Control checks all incoming orders to see that 
they conform with these specifications. Another guard 
toward your getting your exact specifications: each 
ingot bears a metal tab showing heat number. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22,Pa. Address Dept. M-21 


ALLEGHENY LUDLUM (|. 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 
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AND RELIABILITY! 





ss —" 

o.°e 
a 

% e 

;® 

{ 





Old Bulletin 700 
Type BX-440 Relay 


Old Bulletin 700 
Type B-400 Relay 
with 4 N.O. contacts 
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TLE W aulletin 700, Type 8-220a 


AC Control Relay with 2 N.O. and 2 N.C. contacts 





THEY MAY LOOK ALIKE, BUT 


these new relays completely outmode the usual 
concepts of relay life and reliability. 

For years the Allen-Bradley Bulletin 700 
Type B and Type BX relays have been pre- 
ferred for their long life and their consistent, 
trouble free operation. In having produced 
millions of these relays, we learned how to im- 
prove them. Thus, the new line of Type B 
and Type BX relays was designed to set a new 
level of performance standards. 

Turn the page and see the outstanding fea- 
tures of these new Bulletin 700 Type B and 
Type BX relays. For the same price, they offer 
you even greater value, greater reliability. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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TY OW Bulletin 700, Type Bx-440A 


AC Control Relay can be wired for normally 
open or normally closed contacts 


weet 


NEW BULLETIN 7OO RELAYS 
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provide these 
Taslelaed acre 
features 


New mechanical design gives at least 5 times 
greater operating life. 


New contact motion provides 10 times greater 
electrical reliability. 


Compact construction—new relays are structurally 
improved with no change in size. 


Complete interchangeability. Mounting dimensions 
of new relays have not been changed. 


Rugged, high efficiency cast plastic coil. New, im- 
proved coil fits all Bulletin 700 relays. 


New, stronger, movable contact crossbar—fits 
Bulletin 700 relays now in service. 


Improved stationary contact blocks. These new 
blocks can also be used on present models of the 
Bulletin 700 relay. 


Increased life and reliability—no increase in cost. 
These new, improved relays are priced the same as 
previous Allen-Bradley models. 


The letter A is added to the Bulletin 700 relay type 
number merely to distinguish the new line. 


These new relays are Allen-Bradley’s “thank you” 


to our many customers who have bought millions 
of Bulletin 700 relays over the years. 


The old Bulletin 700 relay was first placed on the 
market some 25 years ago. Today, millions of these 
relays are in daily service—all over the world. 


None of the old relay “‘values’”’ have been lost in 
the new designs. Instead, these ‘“‘values” have been 
greatly improved. The new relays feature a simpli- 
fied, longer life, solenoid construction. The double 
break, silver alloy contacts are the same—always 
in perfect operating condition— without cleaning or 
filing. The operating coil has been greatly improved 
—it cannot be damaged by atmospheric conditions, 
no matter how severe. 


No one can deny the popularity of the older 
Bulletin 700 relays. The new relays—with their 
superior features—will be an even better answer 
for any and all relay applications. 





TYPE B, GENERAL PURPOSE 
Bulletin 700, 8-pole relay. Made 
with 8 N. O. and no N. C., or up to 
4.N. 0. and 4 N. C. contacts. 


TYPE BX, UNIVERSAL 
Bulletin 700, 8-pole relay with 
both N. O. and N. C. contacts. 
Changeover is made by recon- 
necting incoming lines. 


HERE 1S ANOTHER REMARKABLE ADDITION 





bes lon | TO THE ALLEN-BRADLEY RELAY LINE 


It’s new... and it’s different. This 
unusual Bulletin 700 convertible 
contact relay has contacts that can 
be changed from normally open to 
normally closed operation (or vice 
versa)—in just moments. A screw- 


driver is all it takes to do the job— 
no additional parts are needed. Like 
all A-B relays, it’s good for millions 
of trouble free operations. Watch for 
announcement and full details of 
this new convertible relay soon! 


QUALITY 


ING 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin 


Member of NEMA 


LEN-BRADLEY 


MOTOR 
Lote] gi te) & 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





ONLY GILBERT RADIALS 


OFFER ALL THESE FEATURES 


When you order a Cincinnati Gilbert radial, 
you get more new features per dollar than 
any other radial can offer. And every feature 
is designed to give you maximum return on 
your investment—in performance, produc- 
tivity, and dependability. 


‘ a 


> 
| 








And don’t overlook these additional features: 


¢ wide range of spindle speeds for efficient 
tool performance; 


* hardened gears throughout the machine; 
¢ standard or special tap leads available; 
* modern styling which reduces housekeep- 


ing, convinces customers that your shop 
is up-to-date. 


Write or call for Bulletin 349. 


Those who bay Gilbert buy Gilbert again 


For more data, circle this page number on inquiry card 





First Precision Component 
in the Run... or Last 


Acme-Gridleys 
Sustain Exacting 
Tolerances for 


IBM's 


~ New Look’ 








—— 


Close-up of rear side of tooling zone showing slotting attachment in the 5th position, 






wy 
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At IBM’s modern Lexington, Kentucky plant, twenty 
Acme-Gridley 1%’ six spindle automatics are mass- 
producing the small to miniature parts for their sleek 
new electric typewriter. They help to provide IBM 
with greater sustained accuracy at lower cost than other 
comparable machines. 


The precision components are held to closely controlled 
tolerances of .0005 t.i.r. These limits apply to the last 
piece in the run as well as the first, and consistent 
accuracy is maintained with less machine adjustment 
than ever before realized. Sustaining the closely con- 
trolled tolerances of these parts completely minimizes 
costly rejections during exhaustive quality control checks 
of the completed units. Inspection time is greatly reduced. 


IBM has also found that the wide-open tooling zone 
of their 1%’ Acme-Gridleys permits much greater lati- 
tude in tooling up for complicated operations performed 
in a single set-up. This, plus the lasting accuracy of 
direct camming and the flexibility of independently 
operated toolslides, makes this newest member of the 
Acme-Gridley family a profitable asset to IBM’s modern 
production line. Write for Bulletin MRA-58. 
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Pioneer in 
Circumferential 
Automation 


The National 


Acme Company 

179E. 131st Street 

Cleveland 8, Ohio 
Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich, 
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A Realistic Approach to 
Forge Shop Modernization 


During the past few years, mounting competition 
has caused forge shop managers to seek ways to 
further increase production and reduce costs. A 
number have scrapped their old board hammers 
replacing them with Ceco-Drops, the modern 
| piston-lift gravity-drop hammer. These shops 
— 2 | have thus placed themselves in a position to get 
” | more business—and they are getting it! © A 
CECO-DR oP wealth of helpful information is available in 
Chambersburg’s new 28 page forge shop mod- 
| ernization bulletin. Based on studies made in 
Giaiibinsovna ewanetsume co - cnamacereuen, Mm || prominent forge shops, this publication assists 
adie you to formulate your own step-by-step modern- 

ization program. Write for a copy today. 


and its place in forge 
shop modernization 








ee 
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PARTS BY THE THOUSANDS... 
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Left to right: Plastic tubing, rings and formed spacers, coupling blanks, heavy pipe nipple blanks, standard pipe nipple blanks. 


Formed ...Chamfered... Cut-Off 
on BARDONS & OLIVER Cutting-Off Lathes 


Superior Pipe Specialties Co., Chicago, 
reports a ten year profit success using Bardons & 
Oliver Cutting-Off Lathes. 


The firm produces parts for their hydraulic equip- 
ment plus a wide variety of products on a jobbing 
basis. 

Says Mr. Youhn, Factory Superintendent: 
“Bardons & Oliver Cutting-Off Lathes are the 
only machines of this type that will stand up 
under years of hard use. We are completely 


satisfied with them in every respect.” 6%” cap. 
As the above photograph suggests, “‘versatility” 
is the name for these Bardons & Olivers. They’re 


unexcelled for forming, chamfering and cutting- 
off tubular or solid bar stock. You realize extra 
profits by using these outstandingly rugged ma- 
chines in your plant. Available in collet capacities 
from 2 to 16 inches, with automatic loading and 
unloading equipment if desired. 

Bardons & Oliver, Inc., 1133 West 9th Street, 
Cleveland 13, Ohio. 


OPERATING DATA 
FROM SUPERIOR 


Typical hourly production 


No. 32 — 4000 - 42” pipe nipples chamfered 
& cut-off. 


No. 34 — 1082-2” pipe nipples chamfered 
& cut-off. 


No. 36 — 240-5” pipe nipples chamfered & 
cut-off. 


Tolerances held on lengths: +.002” 
Average set-up time: 20 minutes 
Tooling 


High speed steel, carbide or roller cutter, 
depending on finish desired, material, oper- 


ations performed and lot size. 
BARDONS € OLIVER | “Zen or 


2 men operate 3 machines, including setup, 
loading, and unloading (With automatic han- 
dling equipment 1 man can run 3 machines). 


Manufacturers of Turret Lathes and Cutting-Off Lathes 





Pratt & Whitney 


18 LEADERS 


stake their reputations on 


U. S. Drill Head Cleereman 


Greenlee 


Dumore 





Leland-Gifford 





Fosdick 
Edlund 


Howe & Fant 


CHUCKS 


Chicago Quadrill 


A PARTNERSHIP IN PROGRESS 


Your industrial supply distributor makes it his business to know your business. He is 
always available and ready to fill your needs quickly, dependably and economically, 
When you need chucks, you can depend upon Jacobs and the Jacobs industrial 
supply distributor who works with you ... your partner in progress through service, 


THE JACOBS MANUFACTURING COMPANY, WEST HARTFORD, CONNECTICUT 





Ask for this 
HYDRAULIC 
PRESS BRAKE CATALOG 


Get the facts on the Steelweld 
Line of quality-built, accu- 
rate, smooth-operating 
Hydraulic Press Brakes. 
Available in capacities 

to 2000 tons. 

Learn about the many 

fine features that will 

speed production and 

cut your costs. 


Write for 
Free Catalog 
No. 2024 








MECHANICAL PRESS BRAKES 


For data on Steelweld Mechanical Press Brakes, ask for 
this free highly illustrated 52-page catalog—No. 2023. 


Write for free copy of catalog No. 2023 


STEELWELD 


Mechanical and Hydraulic 


PRESS BRAKES 


Steelweid Machinery includes: Mechanical & Hydraulic Shears and Press Brakes, 
One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 


THE CLEVFLAND CRANE & ENGINEERING CO. . 5476 EAST 281st STREET . WICKLIFFE, OHIO 
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This five-way, eight station machine was built 
by LeMaire for a major automotive manu 
facturer. It automatically processes valve 
rocker arms through seven operations at a 


rate of 800 per hour 
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Here's a close-up of the automatic hydraulic 
indexing table. Work-holding fixtures have 
pilot bushings that register with . sliding 


bushing plate for positive alignment. 








AUTOMATIC PROCESSING 


SEVEN OPERATIONS 
800 PARTS PER HOUR 


The variety of operations and efficiency of this machine clearly 
demonstrate the versatility of application inherent in LeMaire 
hydraulic, self-contained way-type power units. They are 
mounted on this machine in horizontal, vertical and angular posi- 
tions to perform seven different operations. Here’s the eight- 
station sequence of automatic operations: 


(1) Manually load four valve rocker arms 

(2) Drill .094” diameter hole at 30° angle 

(3) Drill 25/64” diameter hole 

(4) Countersink .469” diameter and spot face 7/8” diameter 
(5) Tap 7/16”-20 American National Thread 

(6) Chamfer .7925” hole 

(7) Finish ream .7925”/.7935” hole 

(8) Automatically unload and wash fixture 


LeMaire engineers specialize in solving production problems— 
give us a call or write. 





WHICH IS MOST IMPORTANT TO YOU? 


You don’t have to sacrifice one advantage for another 
because here is an ideal combination of all in the indus- 
try’s most modern high-production automatic chucking 
lathe. 

This Gisholt No. 12 is quickly set up to save you 
time and money on continuous, high-speed production 
or a wide variety of parts in small lots. It can take 
practically any part up to 1614” in diameter. 


COST-CUTTING VERSATILITY. With 420 spindle speeds 
ranging from 40 to 2600 r.p.m. and an infinite selection 
of feeds, it gives you top efficiency in all phases of every 
job—cutting costs all the way. 


INCREASES OPERATOR PRODUCTIVITY. Each machin- 
ing step is handled in rapid automatic sequence—free- 
ing your operator to handle additional machines. 


GREATER POWER, GREATER ACCURACY. Constant h.p. 
motor (up to 40 h.p.) on the No. 12 takes full advantage 
of today’s most advanced cutting tools and tooling 


Turret Lathes * Automatic Lathes + Balancers * Superfinishers * Threading 
Machines ¢ Factory-Rebuilt Machines with New Machine Guarantee 
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Speed 
Versatility 
Capacity 
Quick Setup? 


Gisholt No. 12 Automatic Chucking Lathe 


techniques. Greater weight and rigidity allow heaviest 
cuts at punishing speeds without vibration. 
COMPLETE RANGE OF ACCESSORIES. Front, rear, 
auxiliary and overhead slides can be used; angular cuts 
are easily made; JETracers can be used with greatest 
efficiency. Automation can be incorporated—from sim- 
ple loading and unloading to gaging and sorting of 
finished pieces. 

Your Gisholt Representative will gladly show you how 
the No. 12 Automatic Chucking Lathe will pay for itself 
in your plant. Call him, or write for Bulletin 1213. 


| PANY 


Madison 10, Wisconsin 





Investigate Gisholt’s Extended 
Payment and Leasing Plans 
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New Gleason machine quenches gears 
3 times faster with minimum distortion 


The unique, fully automatic method 
incorporated into the new Gleason 
No. 117 Quenching Machine makes it 
possible to quench gears and other 
parts faster than ever before without 
significant distortion. 

The machine discharges a piece 
every 30 seconds; accommodates 17 
pieces in process at one time. 


Automatic handling. Once a part is 
deposited at the front of the machine, 
the No. 117 positions it on a quench- 


Gleason No. 117 Quenching Machine 


ing die and then clamps, flexes, and 
quenches it. Initial quenching takes 
only about ten press 

When the part cools past the crit- 
ical hardening temperature, it is re- 
leased from the dies. Still immersed in 
oil, the part then cools completely as 
it travels on a conveyor to the unload 
chute. As soon as part is released from 
dies, the machine is ready to receive 
another work piece. 


Flexing before quenching. Each hot 
art is flexed between the dies to re- 
ieve internal stresses. Rate and num- 

ber of flexes are easily preset. Hy- 

draulic pressure produces positive dia- 
phragming action. 

Pulsing. All pressure on the work is 

pulsed momentarily throughout the 


_GLEASON WORKS 


iN 1000 UNIVERSITY AVE., ROCHESTER 3, N.Y, 


73 


tel 


die-quench. This permits work to con- 
tract without strain. During the die- 
quench, oil flows uniformly over and 
around the part. 


Faster production. You can speed u 
production materially with the Glea- 
son No. 117 Quenching Machine. It 
handles ring gears and cylindrical 
= up to 1014” in diameter and 8” 
1igh. You can connect it with any 
conventional furnace so that parts 
are automatically fed to the quenching 
press. Push-button controls and timers 
are adjustable and easy to set. Dies 
can be changed quickly and easily. 

Gleason engineers are ready to help 
you step up productivity with this 
new machine. For ostaphoth details, 
write for bulletin. 
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No. 3K JIG BORING MACHINE 
Send for Catalog 1173 





TYustrated is the machining of a magnesium 
casting for an electronic unit... (A) drilling, 
boring and counterboring 37 holes, 62 diameters 
ranging from 0.255” to 5.125”... (B) drilling, 
boring and counterboring 11 holes, 16 diameters 
ranging from 0.100” to 0.787”. Here’s the record: 


MACHINING TIME (A) 8 HOURS, 15 MINUTES 
MACHINING TIME (B) 2 HOURS, O MINUTES 


Hows thal for Production! 


The machine that does it is the SIP No. 3K Jig Boring Machine. It 
has what it takes—ease of operation, increased generous range and 
capacity, plus the basic Precision that is SIP—to finish critically sen- 
sitive jobs like this so fast and so well! SIP quality and precision cost rbecuracy a 


you no more. 


and how’s this for 


HOLE DIAMETERS HELD TO 
makes Precision Production Practical ¥ Profitable +0.0004”, —O 


CENTER DISTANCES HELD TO 
AMERICAN SIP CORPORATION | ae © 


100 EAST 42nd STREET, NEW YORK 17, N. Y. A ie Salt ati 5: 
Since 1926 all SIP Machines delivered to U.S.A. and Canada have been calibrated in the INTERNATIONAL INCH Ke a = 25.4 mm). 





Foreign Trade Mission Bids Out 
MAPI Favors Boggs Bill 
Overseas Dangers Cited 


Washington Briefs 


Keeping up with Washington 


Loring F. 


THE NEED for more complex and more expensive pro- 
duction equipment is indicated by research probing more 
deeply into the requirements of tomorrow’s missile, air- 
craft, and spacecraft industries. The tip-off .omes from 
Rear Admiral John E. Clark, deputy director of the Ad- 
vanced Research Projects Agency. Advancement of U. S. 
military technology now depends, he said, on large-scale, 
long-term research programs which “proceed confidently 
and quite generously.” 

Such programs, the ARPA director predicted, will 
cause a chain reaction resulting in improved fuels, im- 
proved materials to facilitate their use, and improved 
production equipment. This viewpoint is echoed by the 
Aerospace Industries Association, which notes that “auto- 
mation and numerical control of tools must be adopted 
on a wide scale. Present testing equipment is not sensi- 
tive enough for future needs. New standards of data 
evaluation and quality control must be developed.” 


Foreign Trade Mission Bids Out 

The Commerce Department is inviting American busi- 
ness firms to make use of U. S. Trade Missions as a source 
of information and contacts for export and import trade. 
Members of several missions are seeking information as 
to the capabilities of U. S. firms. 

Starting in September and ending on October 25, mis- 
sions will be touring Italy, Sicily, Yugoslavia, Peru, and 
Ecuador. Missions to the first three countries will be con- 
cerned primarily with industrial development, methods 
of attracting investments, and patent licensing techniques. 
The Southern Hemisphere missions will discuss general 
trade, industrial development, licensing, investment, fi- 
nance, and tourism. 


MAP! Favors Boggs Bill 

Increasing concern by machinery manufacturers over 
the question of overseas business was voiced during re- 
cent hearings on the Boggs Bill (HR 5), before the House 
Ways and Means Committee. Stated purpose of the bill 
—to promote American industry abroad by enacting tax 
laws enabling private investors to do business in foreign 
countries on a basis competitive with investors of other 
countries. 

The Treasury Department has been generally favor- 
able, but has held that tax concessions should promote 
the flow of capital to less-developed countries. Commerce 
and State Departments concurred. Witnesses represent- 
ing business contended that a workable formula including 
prosperous or well-developed areas would provide work- 
ing capital for the undeveloped areas. Charles W. Stew- 
art, president of Machinery and Allied Products Institute, 
appeared to speak in favor of the broader concept. Repre- 
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Overman 


senting MAPI, he presented an eleven-point set of recom- 
mendations. Business generally has testified that the 
Boggs Bill would encourage overseas investment to such 
an extent that much direct foreign aid could be ended. 


Overseas Dangers Cited 


Testifying before the Senate Banking Subcommittee on 
International Finance, another spokesman for the machine 
tool industry pointed out that there are two sides to the 
coin. Ralph R. Cross, executive vice-president, The Cross 
Co., Detroit, explained why his company has decided to 
establish a plant in Europe to manufacture automation 
machinery for industrial plants. 

He observed that his concern has a dual interest in the 
flow of U. S. capital abroad “because (1) our customers 
are metalworking plants and, if American industry is go- 
ing to reinvest its capital overseas, then we are going to 
find that our major customers have shifted from the Mid- 
west part of the United States to Europe, South America, 
or wherever they go, and (2) our second interest in the 
problem is to reinvest our own capital where we can earn 
maximum return for our stockholders.” 

Mr. Cross said he does not anticipate a stampede of 
metalworking firms to set up plants in Europe, but that 
some might be able to produce more cheaply there. Con- 
ceding that some investment of U. S. dollars overseas 
can be beneficial, he warned that “if the movement is to 
displace American production facilities, then we must be 


prepared for some major changes in Government and 
industry.” 


Washington Briefs 


Three-year extension of the Renegotiation Act of 1951 
(until June 30, 1962) was approved by the President 
when he signed HR 7086. The new law provides a five- 
year carry-forward for losses of negotiated business, and 
for extensive investigations of Defense Department pro- 
curement methods. 

Bureau of Standards notes that some portions of the 
precision machine tool and instrument industries may be 
affected by a recent change in definitions of the units, 
“yards” and “pound.” The changes, which will not affect 
ordinary commerce, reduce the yard, as defined in 1893, 
by two parts in one million. New value for the pound, 
defined in kilograms, is smaller than the 1894 pound by 
one part in 10 million. 

Recently produced forging for Alcoa’s 50,000-ton press, 
operated under the Air Force heavy-press program, is an 
80-inch diameter, saucer-shaped “heat sink” squeezed 
from a single billet of beryllium. The forging will form 
the outside covering of the floor of the space capsule on 
the manned Project Mercury. 


1 





High Speed Precision 


MILLING MACHINES 


The RIGHT Size For Work 


Too Small for Heavy Duty Millers. 
@ 1%” Collet Capacity Dividing 
Head and Cutter Spindles 
@ Table Size 25” x 6%” 


@ Eight Spindle Speeds — 
110 to 1850 R.P.M. 


@ Plain or Universal 


Write for Bulletin TM-UM 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES. EXPORT OFFICE 269 LAFAYETTE ST., NEW YORK 12, N. Y. 
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Not Many Steaks! 


AN AMUSING STORY that recently ap- 
peared in print related to an incident which 
occurred on an express train running from 
Madrid, Spain, to Paris, France. An irate 
patron of the dining car complained bitterly, 
not once, but several times, to his waiter con- 
cerning the inferior quality of the steak 
served to him. 


The waiter, a rather haughty Castilian, paid 
scant attention to the derogatory remarks. 
Finally, however, when his indifferent atti- 
tude failed to quiet the complainant, he sar- 
castically remarked that there was a sugges- 
tion box at one end of the car for customers’ 
comments. Thereupon the indignant diner 
walked to the suggestion box and stuffed his 
steak through the slot. 


Fortunately, the suggestion boxes found 
throughout our industrial plants are accorded 
far greater respect. Thousands of useful ideas 
are placed in them every year which have led 
to greater efficiency in many shops. 


Suggestion-box programs are based on the 
assumption that the employes who are actu- 
ally doing the work in a plant are in the 
best possible position to suggest methods of 
performing their duties more easily or better 
so far as work quality and production speed 
are concerned. Companies that have pro- 
moted the use of suggestion boxes have 
adopted many ideas that have worked out to 
the advantage of both the companies and 
their employes. 


Pratt & Whitney Aircraft is a strong pro- 
ponent of suggestion boxes as a result of the 
satisfactory operation of its present program 
over a period of twelve years. From March 


1947 through January of this year, 91,938 
suggestions were submitted. Of these, 17,433 
suggestions were adopted and $613,673 paid 
out as awards. In 1958 alone, $67,417 was 
paid out for 1689 accepted suggestions. In a 
recent month, 160 awards were made for a 
total of $7000. The prizes ranged from $2365 
down to $3.75. 


In addition to the material advantages ac- 
crued to employers and employes by the use 
of a suggestion-box program, there are bene- 
fits that are not immediately obvious. For one 
thing, suggestion boxes provide a means of 
communication between subordinate workers 
and plant executives that would not exist 
otherwise. Whether or not an employe’s sug- 
gestion is acceptable does not matter too 
much. At least the employe has the oppor- 
tunity of bringing his ideas to an executive 
level where they will receive serious consid- 
eration. That, alone, fosters the feeling in the 
mind of the employe that he is of importance 
in the company organization and that he can 
have direct communication with management. 


The public relations department at Pratt & 
Whitney Aircraft has found that local news- 
papers want to publish items about sugges- 
tion-award winners. This information makes 
popular reading material. Press releases are, 
therefore, issued throughout the state of 
Connecticut. Award winners are also featured 
in the company publication. 


The development of good will—the goal 
of personnel relations departments—is there- 
fore a by-product of a well-run suggestion 
program. And remember, many employe sug- 
gestions have real merit—not many unsavory 
steaks go into the boxes! 





RYERSON FOR METALWORKING MACHINERY 


375-ton rolls... 7%-lb. punches... everything in between 


Whatever you need in metalworking machinery 
Ryerson can supply. Over 3800 types and models 
are available — everything from this huge bending 
roll to the little hand punch pictured below. 
Ryerson supplies equipment produced by almost 
a hundred of the nation’s top manufacturers—and 
offers you unbiased recommendations based on the 
experience of 117 years’ service to metal fabricators. 
In addition, you get a double guarantee of satisfaction 
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PLANTS AT: NEW YORK - 


Member of the 


and greater continuing interest because of your steel 
and aluminum buying potential. 

So next time you are considering the purchase of 
new equipment, get in touch with the machinery 
specialist at your nearby Ryerson plant. 

The Ryerson line includes machinery for: bending, 
braking, drilling, forming, hoisting, pressing, punch- 
ing, rolling, sawing, shearing, threading and weld- 
ing. Also a special line of material handling equipment. 





MACHINERY DIVISION 


RYERSON STEEL 


»» Steel Family 


BOSTON + WALLINGFORD, CONN. + PHILADELPHIA - CHARLOTTE » CINCINNATI + CLEVELAND + DETROIT - PITTSBURGH 


BUFFALO - INDIANAPOLIS - CHICAGO + MILWAUKEE + ST. LOUIS » DALLAS - HOUSTON + LOS ANGELES - SAN FRANCISCO - SPOKANE - SEATTLE 
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HIGH FREQUENCY — 
HIGH PRECISION 


RECENT INNOVATIONS in radio-communica- 
tion and control systems have prompted designers 
of electronic equipment to require a greater vari- 
ety of mechanically precise parts. For optimum 
performance, some of these devices use compo- 
nents that only a few years ago would have taxed 
the production facility of available machine tools. 
Miniaturization of electro-mechanical instru- 
ments for aircraft and missiles have also 
emphasized the growing importance of close- 
tolerance machining to many products of the 
electronic industry. 

These trends are particularly evident at ITT 
Laboratories, Nutley, N. J., a division of the In- 
ternational Telephone & Telegraph Corporation. 
As a basic research and development center this 
organization has, in effect, been responsible for 
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many notable advances in electronics. They range 
from Dr. Lee De Forest’s perfection of the vac- 
uum tube oscillator in 1912 to many widely 
diversified recent achievements. These include 
airborne guidance systems for the missiles Talos 
and Terrier and an electronic spectroanalyzer 
that completes otherwise tedious and time-con- 
suming chemical analyses in a matter of only a 
few minutes. 

Production of a special silicon diode for over- 
the-horizon microwave radio links is an outstand- 
ing example of how modern techniques have 
simplified an otherwise difficult machining task. 
The special diode, seen in Fig. 1, is cut from 
silicon grown into single-crystal form at the 
laboratories. Consistent with the usual practice 
for producing other semiconductor devices at 
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the company, the silicon crystal is first sliced into 
discs of appropriate thickness. This is done on a 
precision wafering machine made by the Micro- 
mech Mfg. Corporation, equipped with a 0.015- 
inch-thick diamond saw. Wafer thicknesses range 
from 0.005 to 0.020 inch. The faces of the discs 
are then lapped parallel on a Dallons lapping 
machine, the aluminum-oxide abrasive used hav- 
ing an average particle size of 22 microns. 
Next, the discs are ultrasonically diced into 
pieces having the required 1/16-inch diameter 
of the diode. This is accomplished on the Ray- 
theon equipment seen in Fig. 2. A typical ultra- 
sonic cutting tool used for dicing is shown at the 
right in Fig. 2, and in Fig. 3. These cutters are 
made by silver-brazing together a hexagon- 


shaped bundle of hypodermic-needle tubing sev- 
eral inches long. The bundles are then cut into 
half-inch sections and brazed as needed to a 


Monel tool cone. Hexagon-shaped bundles are 
used to obtain the greatest number of diodes 
from a silicon disc. In operation, the machine 
vibrates the cutting tool at the rate of 25,000 
cycles per second and an abrasive slurry is sup- 
plied through flexible hoses to the work area. The 
work is slowly fed vertically into the tool. 

After dicing, the special microwave diode is 
completed by ultrasonically cutting one face to 
produce a centrally located 0.003-inch diameter 
by 0.002-inch-high projection. The tool employed 
consists of a soft-steel cutting tip attached by a 
threaded shank to a standard Monel tool cone. 
The cutting end of the tip is turned to a diameter 
just slightly greater than that of the diode and a 
0.003-inch diameter hole is drilled in the center 
of this face. Thus, during the ultrasonic cutting, 
all of the material from the face of the work-piece 
is removed to a depth of 0.002 inch, except for 


Fig. 2. Equipment em- 
ployed to ultrasonic- 
ally machine the spe- 
cial silicon diode and 
other microwave com- 
ponents. Cutting tool 
used for dicing is seen 
at right. 
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that area immediately below, the 0.003-inch dia- 
meter hole. This unaffected portion enters the 
hole to a depth of 0.002 inch to form the required 
projection on the diode. The diodes are inspected 
by microscope. In Fig. 2, the special tool and 
work-holding fixture are shown set up in the 
ultrasonic machine for this operation. The slurry 
used contains an aluminum-oxide abrasive hav- 
ing an average particle size of 5 microns. 

Since the diameter of the tool tip is greater 
than that of the silicon work-piece, the cutting 
action causes steps to form in the tip. These are 
removed by lapping the tool after every ten 
pieces. Dicing tools are also dressed by lapping, 
but normally not before at least fifty cuts have 
been made. 

Another unusually shaped part is seen in Fig. 4. 
Made of silicon 0.040 inch thick, this component 
is readily produced by ultrasonic machining. The 
tip of the cutting tool is simply formed to cut the 
outline of the work-piece. 

Ultrasonic techniques are also employed in 
the making of traveling wave tubes—but for an- 
other purpose—cleaning. These tubes, vital to 
microwave radio links, require soldering. The 
flux used, if allowed to remain on the part, would 
eventually cause corrosion, and damage to the 
tube. To prevent this, it is removed by ultrasonic 
cleaning. The parts are first placed in a container 
of alcohol or acetone. This container, in turn, is 
supported partially immersed in a Sonogen 
cleaning tank (Fig. 5) filled with a special deter- 
gent and water mixture. The surfaces of the two 
fluids are maintained at approximately the same 
height. A separate power generator of the same 
manufacture supplies a 40,000-cycle-per-second 
alternating current to a transducer in the base 
of the tank. 

In operation, the ultrasonic vibrations emanat- 
ing from the transducer are successively trans- 
mitted through the stainless-steel tank bottom, 
the detergent mixture, and the part container to 
the cleaning agent and the parts. Ultrasonic 
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cleaning of a number of 1/4-inch-diameter by 
20-inch-long ceramic rods is illustrated in Fig. 5. 
These rods are used to support the elements of 
traveling wave tubes and must be thoroughly 
cleaned before installation. To complete the 
cleaning, a second processing is required with 
the rods reversed in the container. The cleaning 
agent is electronic-grade acetone and the time 





Fig. 5. (Above) Components for 

traveling wave tubes used in mi- 

crowave communication equip- 

ment are cleaned ultrasonically. 

Ceramic rods shown are supports 
for tube elements. 


Fig. 6. (Right) Close-tolerance 

gears employed in electronically 

controlled aerial navigation 

equipment are cut on this fine- 

pitch gear shaper. Precision 

Classes 2 and 3 fine-pitch gears 
are required. 


required for each processing consumes approxi- 
mately five minutes. 

Electronic navigational aids for aircraft and 
many other devices made at the laboratories em- 
ploy accurate fine-pitch gearing. Tolerances re- 
quired are those for precision Class 2 fine-pitch 
gears or closer. For most applications the com- 
pany has standardized on 96 pitch, precision 
Class 2 gears. These gears, having total composite 
errors less than 0.0005 inch and tooth-to-tooth 
composite errors less than 0.0003 inch, are reg- 
ularly produced on Fellows fine-pitch gear 
shapers ( Fig. 6). Precision Class 3 gears, less often 
specified, are obtained by selection and segrega- 
tion. Composite errors of the gears are checked 
on a Kodak Conju-Gage. A Pratt & Whitney 
Super Micrometer is used to measure the pitch 
diameter over wires, and a Kodak Contour 
Projector is employed to inspect tooth form. 

Generally, the gears are pressed on stainless- 
steel shafts having bearing surfaces turned to a 
diametral tolerance of plus 0.0000, minus 0.0002 
inch on a jeweler’s type lathe. Concentricity of 
bearing surfaces is held to within 0.0001 inch. 


MACHINERY, September, 1959 





Fig. 7. Here, accurately 

turned gear-shafts are bur- 

nished to size using a car- 

bide wheel having minute 

cutting grooves. The method 

produces a 4 micro-inch fin- 
ish or less. 


After turning, the shafts are placed in a Hauser 
pivot-burnishing machine (Fig. 7) equipped with 


a tungsten carbide wheel, and the bearing sur- 
faces are burnished. Oriented at a slight angle 
to the machine axis, minute grooves extend across 
the face of the burnishing wheel. The edges of 
these grooves remove some metal during the op- 
eration, which takes about three minutes. In bur- 
nishing, the bearing surfaces are finished to an 
accuracy of plus 0.0000, minus 0.0002 inch and a 
surface roughness of 4 micro-inches. A light oil, 
approximately SAE 5, is applied to the burnishing 
wheel by a pumping system integral with the 
machine. 

Plates supporting the gear bearings are bored 
in a Lindner jig borer. This machine is equipped 
with an optical arrangement that permits posi- 
tioning of the work-table to an accuracy of 0.0001 
inch. Solid-carbide boring tools are employed, 
capable of boring holes as small as 0.040 inch. 
The minimum-diameter bore required for a pivot 
bearing is 0.046 inch. In the heading illustration, 
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an instrument part is seen being bored in the 
optical type jig borer. 

Wave guides made of cylindrical nickel-silver 
tubing are bent in various curves while maintain- 
ing a constant internal diameter accurate to 
within 0.001 inch. This is done in a simple but 
unique manner. The tubing, having a 0.292-inch 
outside diameter and a 0.231-inch inside diam- 
eter, is packed with some material such as fine 
sand and bent as closely to the required shape as 
possible. Then it is clamped between two brass 
plates, each half having a groove of semicircular 
cross-section curved to the required bend. While 
the tubing is clamped between the plates, steel 
balls 0.218 inch in diameter are pressed through 
it, using an arbor press. The ball size is then 
gradually increased until a 0.231-inch-size ball, 
the required inside diameter of the tubing, is 
pressed through. Smaller-size balls are used to 
drive the 0.231-inch ball out of the tubing. Multi- 
ple and complex curves can be formed in several 
sections by this technique. 





FRED C. HOFFMAN, Manufacturing Research Engineer 
Lockheed Aircraft Corporation 
Burbank, Calif. 


RUBBER FORMING, embossing, bulging, and 
expanding of sheet metals have been successfully 
performed for a considerable number of years 
and, especially in plants of the aircraft industry, 
are conventional practice today. In this process, 
use is made of a single die or form-block which 
has convolutions similar to those required on the 
work. The form-block is mounted on the die 
bolster. The upper die member consists of a thick 
rubber pad and is attached to the ram of a hy- 
draulic press. When the ram descends, the rubber 
forces the metal sheet into all cavities of the form- 
block. The resiliency of the rubber permits the 
pad to adjust itself in conformance with the form- 
block convolutions and at the same time to main- 
tain pressure uniformly over the work. In this 
way, the rubber actually does the forming. 
Lockheed experience with rubber forming led 
to the adoption of a method in which oil is em- 


ployed instead of rubber to draw-form metal 
sheets. The necessity of a new method arose in 
connection with the making of beaded or sand- 
wich types of metal sheets now specified for use 
in the construction of certain high-strength air- 
craft and space vehicles. 

Examples of such parts are seen on the surface 
plate in Fig. 1 and in the background. They are 
of a multiple-beaded design, as can be clearly 
seen, and are formed from 0.012-inch-thick 2024 
aluminum alloy. 

Originally, it was planned to produce these 
multiple-beaded sheets in a hydraulic press 
equipped with the conventional rubber pad and 
a single-action form-block. However, when the 
job was set up, the thin material would not draw 
cleanly into the bead cavities without wrinkles 
forming or the metal tearing. In this process the 
rubber acts both as a punch and a “pressure pad.” 


Fig. 1. Ultra-thin alumi- 
num sheet in which as 
many as twenty beads 
are drawn simultaneous- 
ly by applying oil pres- 
sure directly to the sur- 
face of the work. 
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It is important that the material around each 
bead cavity be held smooth while it is drawn into 
the depression. 

Under pressure, the rubber moved over the part 
in an uncontrolled motion, causing tears in the 
ultra-thin sheets. Also, wrinkles formed around 
the flange which is later used as an attaching 
area when the sheet is spot-welded to an outer 
skin to form the sandwich or beaded panel as- 
sembly. 

Aluminum alloy must be formed in the heat- 
treated or “as quenched” condition to eliminate 
the distortion that would occur if the part were 
formed in the annealed condition and later heat- 
treated. This means that the part must be formed 
precisely in the press operation, as wrinkles can- 
not be removed later with hand tools without 
producing severe marks. 

In previous experience with hydraulic forming, 
it had been learned that individual cups or shells 
can be draw-formed without the aid of O-rings 
or seals around the die. While the parts in Fig. 1 
contain as many as twenty beads in each stamp- 
ing, it was decided that each bead could be con- 
sidered a separately drawn shell. The width to 


Fig. 3. Appearance of a 
selector plate on the 
side that is toward the 
aluminum sheet on 
which beads are to be 
formed. Oil channels 
can be seen on plate. 
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depth ratio is too great to consider the bead as 
being a “stretch” type of form. Consequently, the 
original form-blocks or dies made of plastic and 
aluminum contain flat draw surfaces, as indicated 
at A in Fig. 1. This allows some of the material 
to be drawn sideways in the forming operation 
without thinning or tearing of the metal. It was 
decided that the material should be drawn en- 
tirely between hard surfaces to prevent wrinkles 
by actually performing a drawing rather than a 
forming operation. 

These experiments led to the conception of a 
process in which oil forced directly on the work 
surface would serve as a forming or drawing 
medium. Fig. 2 presents a schematic drawing of 
an oil-die arrangement consequently developed. 
It will be observed that one striking difference 
between this process and the conventional rub- 
ber-forming process is that the form-block is at- 
tached to the ram instead of being mounted .n 
the die bolster. 

A “selector” plate with oil channels on one face 
extending to holes drilled through the plate, as 
shown in Fig. 3, is placed on the press bed with a 
drain pan surrounding it. The drain pan can be 








readily seen in Fig. 4. The form-block and selec- 
tor plate are so aligned that the oil holes in the 
latter are directed toward the cavities of the 
form-block. Fig. 5 shows the form-block attached 
to the upper platen of the hydraulic press. The 
selector plate acts as a pressure pad to hold the 
sheet securely during the forming process. 

With the machine set up, the heat-treated 
work-blank is placed on the selector plate. Then, 
the form-block is forced down against the part 
by the press ram and produces even pressure 
against the selector plate. Oil is next forced 
through the selector plate to each bead area. The 
oil pressure is adjusted so that the sheet material 
will be forced upward toward the bottom of the 
various cavities in the form-block. Vents in the 
form-block allow the escape of air under each 
bead. A line pressure of 1000 psi is generally used. 
Incidentally, the selector plate is customarily 
made of aluminum. 

The ram pressure must be adjusted so that it is 
sufficient to maintain a clamping force on the 


Fig. 4. View of the 650-ton hydraulic press on 
which sheets are formed by direct oil pressure, 
showing the drain pan for collecting oil. 





selector plate that will prevent the form-block 
from moving upward and allowing the die form- 
ing oil to escape between the part and selector 
plate. It must resist the counteracting force of 
the oil pressure in the die cavities and at the same 
time maintain a reasonable pressure on the draw- 
pad area to properly restrain the flow of metal 
inward. If the metal flows into cavities without 
sufficient drawing pressure, it will not “size” cor- 
rectly or maintain good contours when the work- 
piece is removed. The clamping force is usually 
300 tons. 

Parts formed by this process have a range from 
20 to 30 inches in width and from 60 to 80 inches 
in length. There have been as many as twenty 
beads on one part. The actual forming time to 
draw all twenty beads is three seconds. The 
complete forming cycle for such a panel, includ- 
ing loading and unloading, takes less than four 
minutes. The oil film left on the form-block after 
each operation provides adequate lubrication for 
the operation on the next part. 


Fig. 5. The form-block in this method of pro- 
ducing multiple-bead sheets is attached to the 
upper platen of the hydraulic press. 
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More than fifty-five different 
parts for Buick’s twin- and 
triple-turbine type automatic 
transmissions are Superfin- 
ished on a total of forty-five 
machines. Internal, external, 
flat, round, solid, and inter- 
rupted surfaces are all being 
finished in this way to im- 
prove surface finish and ge- 
ometry of various parts and 
minimize surface wear 


CHARLES H. WICK 
Managing Editor 


SUPERFINISHING IMPROVES QUALITY 


OF AUTOMATIC TRANSMISSION PARTS 


SUPERFINISHING is a precision metalworking 
operation in which revolving or reciprocating 
abrasive stones are held against rotating work- 
pieces under mild pressure. The process differs 
from grinding in that the stones make area con- 
tact with the work. It is employed to minimize 
surface wear by refining surfaces that have been 
previously ground, improve surface geometry by 
removing pitch defects, and increase the effective 
bearing area of various surfaces. 

At the Buick Division c! General Motors Cor- 
poration, Flint, Mich., Superfinishing is being 
used extensively for various automotive parts. In 
fact, for the twin- and triple-turbine, automatic 
transmissions alone, more than fifty-five different 
parts are finished in this way on a total of forty- 
five machines. The machines are made by the 
Gisholt Machine Co., Madison, Wis. Various 
model machines are employed to finish both in- 
ternal and external surfaces that are either flat or 
round and solid or interrupted. 

The setup for Superfinishing two external, 
cylindrical bearing surfaces on output shafts for 
triple-turbine transmissions is seen in the heading 
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illustration and Fig. 1. These shafts are forged 
from SAE 4063 steel, heat-treated to a hardness 
of 60 Rockwell C, and ground prior to this opera- 
tion. From 0.0003 to 0.0004 inch of stock (per 
side) is left on the bearing surfaces after grind- 
ing, for removal in Superfinishing. 

As can be seen, the machine is equipped with 
three independently adjustable quills, but only 
two are used for this operation. The stone-holders 
on the two quills are equipped with stones 1 3/8 
inches long by 3/4 inch wide, having a concave 
radius of 0.750 inch to fit the bearing surfaces. 
Vitrified-bond, aluminum-oxide abrasive stones 
of 320 grain size and J hardness are employed. 

Shafts are mounted between a headstock cen- 
ter and a lever-operated tailstock center, and 
driven by a spring-loaded driver secured to a 
headstock faceplate. A variable-speed drive is 
provided to the spindle, but for this operation the 
work is rotated at 60 sfpm (surface feet per min- 
ute). The quills and stone-holders are raised and 
lowered by hydraulic cylinders. During Super- 
finishing, the stones are kept in contact with the 
bearing surfaces under a pressure of 25 psi. A 
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Fig. 2. Two opposed, 
cup-shaped stones are 
used to Superfinish both 
the thrust and seal 
faces of transmission 
output shaft flange si- 
multaneously. Automat- 
ic cycle requires only 
twenty-four seconds. 


stream of cutting fluid is directed onto the sur- 
faces, just back of where the stones make contact 
to help the cutting action and wash away abraded 
particles. The solution used for this and all other 
Superfinishing operations at Buick contains 85 to 
90 per cent mineral seal oil and 10 to 15 per cent 
International Compound No. 155. A longitudinal 
traverse stroke of the head (which is adjustable 
from 0 to 18 inches with automatic dwell and 
reversing at each end of the stroke) is not neces- 
sary in this particular setup. About thirty seconds 
are all that is required to complete the operation. 
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Fig. 1. Close-up view of the 

Superfinishing operation per- 

formed on the machine seen 

in the heading illustration. 

Two bearing surfaces on the 

output shaft are finished at 
the same time. 


In this period the specified surface finish of 15 
micro-inches is easily maintained. 

During the initial part of the automatic cycle, 
the stones only contact the higher peaks on the 
surfaces. As the stones break down, sharp abra- 
sive grains are exposed to rapidly remove metal 
from these peaks due to higher unit pressures. 
The areas of contact between the stones and the 
work surfaces become progressively greater as the 
surfaces get smoother. This reduces the unit 
pressures on the grains, and decreases the stone 
breakdown and stock-removal rates. With the 
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Fig. 3. Superfinishing of pis- 

ton-bore surfaces in front 

planet carriers for automatic 

transmissions is performed on 

this two-spindle cylindrical 

machine. Operation requires 
a twenty-second cycle. 


proper conditions, stock removal is automatically 
halted near the end of the cycle. 

A similar horizontal machine is employed to 
Superfinish the inner and outer flange thrust and 
seal faces on the same output shafts. As seen in 
Fig. 2, both opposing faces are finished simul- 
taneously by two cup-shaped stones, 2 1/4 inches 
in diameter. Steel-backed, vitrified-bond, silicon- 
carbide abrasive stones of 400 grain size and M 
hardness are used for this operation, which re- 
quires only twenty-four seconds and produces 
surface finish of 8 micro-inches. 
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Fig. 4. Close-up view of 
one of the two spindles 
on the machine shown 
in Fig. 3 shows how the 
stone is mounted on an 
offset holder so that it 
can be reciprocated at 
rates up to 800 strokes 
per minute. 


Piston-bore surfaces in the front planet carriers 
for the twin-turbine automatic transmission are 
Superfinished on a two-spindle cylindrical ma- 
chine, Fig. 3, after they have been precision 
bored. The same operation is performed on both 
horizontal spindles—one being unloaded and re- 
loaded while a part is being finished on the other. 
Work-pieces are held on expanding type, draw- 
back mandrels, and rotated by means of driving 
lugs. 

Vitrified-bond, aluminum-oxide abrasive stones 
of 500 grain size and J hardness are used to 
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Superfinish these steel parts, which have a hard- 
ness of about 34 Rockwell C. These stones, which 
measure 3/4 inch long by 3/4 inch wide by 
5/16 inch thick, and are formed to a convex 
radius of 4.750 inches, are mounted on offset 
holders, as seen in Fig. 4. Reciprocation of the 
stones is performed at the rate of 800 strokes per 
minute, with a stroke of 3/16 inch, while the 
work is rotated at 100 sfpm. About 0.00025 inch 
of stock is removed per side, producing a surface 
finish of 25 micro-inches in a cycle of twenty 
seconds. Subsequently, the hub face and pe- 
riphery, as well as the end surface of the cup, are 
Superfinished to 51 micro-inches on two other 
machines. 

Reciprocation produces a crosshatch pattern 
which can be controlled—by varying the recipro- 


Fig. 6. Hubs on the primary- 

pump housings for triple-tur- 

bine automatic transmissions 

are Superfinished on this 

dual-head machine. Each 

stone finishes a different sur- 
face on the hub. 
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Fig. 5. Two different auto- 
matic transmission parts are 
Superfinished simultaneously 
on this machine. The periph- 
eries of sleeves are finished 
at left-hand station, and pis- 
ton bores at the right. 


cating speed, work speed, pressure of the stone, 
lubricant, or specifications of the stone—to pro- 
duce any surface finish required. The pattern 
produced encourages lubricant to cling to the 
surfaces, thus reducing wear of seals, packing- 
glands, or mating surfaces. 

A similar machine, Fig. 5, is employed to 
Superfinish two different transmission parts simul- 
taneously. On the left-hand spindle, the previ- 
ously turned peripheries of soft, SAE 1020 steel 
sleeves on rear stator blade, carrier and bushing 
sub-assemblies are finished. From 0.0005 to 0.001 
inch of stock is removed (from the diameter) and 
a 15-micro-inch finish is produced. The turned 
surface, prior to Superfinishing, has a surface 
finish of 50 to 80 micro-inches. A vitrified-bond, 
silicon-carbide stone having a 320 grain size and 





J hardness is used. The stones are 3/4 inch square 
by 11/16 inches long, and are preformed to a 
concave radius of 2.082 inches. 

On the right-hand spindle, the cast-iron piston 
bores in stator blade carrier assemblies are fin- 
ished. Vitrified-bond, silicon-carbide stones of 
500 grain size and P hardness are used for this 
operation. The bores are 3.885 inches in diameter 
by 9/16 inch long, and a 15-micro-inch finish is 
produced. On both horizontal spindles, the work- 
pieces are held by air-operated draw-bar type 
expanding mandrels. 

In this application, both a roughing and a 
finishing work speed are used. When the starting 
button is depressed, one of the heads descends 
and traverses to the required longitudinal posi- 
tion. Then the stone-holder is either raised or 
lowered to bring the stone into contact with the 
work under air pressure of 25 psi. During rough- 
ing, the work is rotated at a surface speed of 50 
sfpm. After a pre-set time, the work speed is 
automatically changed to 90 sfpm for finishing. 
A Reliance electronic variable-speed drive is pro- 
vided on the machine for this purpose. The auto- 
matic cycle is arranged to permit alternate load- 
ing and unloading of the two work stations. 

Barnesdril Kleenall combination magnetic and 
fabric filters are provided on all the Gisholt 
Superfinishing machines at Buick for continuous 
cleaning of the cutting fluid. Used fluid first flows 
through a magnetic field of a permanent-magnet 
drum for removal of the ferrous particles and 
entrained material. Then it passes into the filter- 
ing area for positive removal of the remaining 
contaminants by the roll fabric. 

A machine having dual reciprocating heads 
and a single work-holding spindle, Fig. 6, is em- 
ployed to Superfinish the two-diameter hub 
peripheries on primary-pump housings for the 
triple-turbine automatic transmissions. The hous- 
ings are made from modified SAE 1062 steel, 
hardened to a minimum of 60 Rockwell C. Prior 
to Superfinishing, the hub surfaces are ground 
to diameters of 2.3726 inches (by 1 1/8 inches 
long) and 2.4998 inches (by 5/8 inch long). Vitri- 
fied-bond, aluminum-oxide abrasive stones of 400 
grain size and J hardness are used to produce a 
surface finish of 15 micro-inches. 

Surface geometry of the work-pieces is im- 
proved in Superfinishing by removing both short- 
and long-pitch defects. Short-pitch defects in- 
clude grinding ridges, while typical long-pitch 
defects are chatter marks, feed spirals, grinder 
flats, and other waviness caused by inaccuracies 
in the machine or the heat generated in stock 
removal. 

Two single-spindle, vertical Superfinishers have 
been mounted together, as seen in Fig. 7, to fin- 
ish both ends of steel disc-and-hub assemblies for 
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Fig. 7. Two single-spindle, vertical machines 

are mounted together for Superfinishing both 

ends of disc-and-hub assemblies for the first 
turbine converters of transmissions. 


the first turbine converters. On the machine 
shown in the foreground, the end face of the rear 
hub is finished, and on the other, the face of the 
counterbored front hub. These surfaces are pre- 
viously ground to a surface finish of 40 micro- 
inches. In Superfinishing, from 0.0003 to 0.0004 
inch of stock is removed per side, and the surface 
finish is improved to 20 micro-inches. 

The work-holding fixture for finishing the end 
face of the rear hub is shown in Fig. 8. The hub 
of the assembly X is located in an adapter A, 
which is secured to a plate B that is mounted on 
the work-spindle. Two arms C attached to the 
adapter have vertical pins D on their outer ends 
to drive the assembly. The Superfinishing stone 
is seen at E. 

The interrupted surfaces of the pump faces on 
flange-and-bushing assemblies for converter re- 
action shafts are Superfinished in the setup seen 
in Fig. 9. Only one of the two single-spindle, 
vertical machines (both of which perform the 
same operation) is shown. The reaction flange of 
this sub-assembly is shell-molded cast iron, 9 3/16 
inches in diameter and having a bore 2 3/8 inches 
in diameter. 


Prior to Superfinishing, the flanges are faced— 
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leaving up to 0.001 inch of stock to be removed 
in a thirty-two-second finishing cycle. A face- 
grinding operation previously performed between 
the facing and finishing operations has been 
eliminated. While Superfinishing now takes 


longer, the time saved by eliminating the grind- 
ing operation more than offsets the difference. 
Cup-shaped stones 3 1/2 inches in diameter 
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by 11/32 inch thick and having a bore 1 1/4 
inches in diameter are used for this operation. 
No reciprocation is employed. The stones are 
lowered into contact with the work surface, and 
kept in contact by spring pressure. A timer auto- 
matically controls the length of cycle, and a sur- 
face finish of 8 micro-inches is produced. Flat- 
ness is maintained within 0.0002 inch. 


Fig. 9. Setut for Superfinish- 

ing interrupted pump face on 

flange-and-bushing assembly 

for converter reaction shaft. 

Up to 0.001 inch of stock is 

removed in a thirty-two-sec- 
ond cycle. 
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Bliss Builds 
140-Foot 

Radio Telescope 
to Probe 

the Heavens 





Precision metalworking on a grand scale is the order of the day when 
dealing with components such as a 2 1/2-million-pound yoke, a 22-foot 
spherical bearing, and a reflecting surface about a half acre in area 


SOME of the most unusual manufacturing setups put of a one-watt bulb spread over the entire sur- 
ever devised in its 100-year history have been face of the earth. The radio telescope is to be in- 
worked out by the E. W. Bliss Co., for a 140-foot stalled as part of the Nationa] Radio Astronomy 
radio telescope it is now building for Associated Observatory in Green Bank, W. Va. 
Universities, Inc. This is a non-profit organization As prime contractor, Bliss is responsible not 
that establishes and operates large-scale research _ only for fabricating the parts of the giant research 
facilities on behalf of the entire academic com- instrument, but also for erecting it and placing it 
munity, and is sponsored by nine northeastern in operation. The magnitude of the project and 
universities. the need for exacting precision at all stages ha 
One of the largest scientific instruments ever created innumerable metalworking problems. En- 
designed, the telescope combines great size and gineering ingenuity has met each of these prob- 
weight with the watch-like precision necessary to lems as it arose. For example, in the company’s 
track extremely feeble sources of radio emission Canton, Ohio, plant can be seen a machine tool 
in outer space—perhaps ten billions of light-years aligned with a precision theodolite . . . a 42 1/2- 
away. In some cases these signals come from stars foot aluminum television mast, of the kind used 
so remote that their once-powerful radio emis- in remote rural areas, holding a tiny scriber for 
sions reach the earth as signals of such diminished marking gear segments . . . welding units 
strength they might well be compared to the out- mounted so that they can be swung to any point 
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above a huge assembly pit and . . . almost half 
an acre of aluminum plate waiting to be formed 
into the 15,000-square-foot parabolic “dish.” 
Spatial radio waves are gathered by the reflec- 
tor, or dish. Since it is 140 feet in diameter, it has 
a total area of approximately three-eighths of an 
acre, yet must not vary from a perfect parabolic 
shape by more than 1/16 inch for antenna eff- 
ciency. It is constructed of 1/4-inch-thick alumi- 
num plates, each measuring 25 feet in length and 
12 feet in width. To form these plates to the re- 
quired accuracy, Bliss will turn to epoxy-resin 


Fig. 1. Some idea of the size 
of the telescope parts can be 
gained from this cantilever 
arm. Two of these arms, each 
weighing 180,000 pounds, 
form a part of the yoke. 


dies, and has already developed some special 
forming techniques for the job. 

Four 80-foot aluminum tubes rise from the dish 
and meet at a point 60 feet above the center. 
About one-half ton of electronic receiving equip- 
ment, into which the dish feeds its celestial sig- 
nals, is suspended at this focal point. It must not 
deflect more than 1/32 inch, regardless of the 
telescope’s position. The framework and support- 
ing structure of the reflector will have to be as- 
sembled on the ground and then raised—as a 350- 
ton unit—more than 150 feet into the air to be 
mounted on a yoke. 

The yoke, which supports the dish, is the big- 
gest single unit in the telescope—totaling close to 
21/2 million pounds of steel, concrete, and bal- 
ancing blocks. Because of its size and weight, it 
is being built in sections and will be shipped to 
West Virginia, where it will be assembled and 
welded at the site. An idea of the size of the tele- 
scope components can be had from Fig. 1. This is 
one of two cantilever arms, each weighing 180,000 
pounds, that form a portion of the yoke. 

Another large component that is nearing com- 
pletion is the polar-axis shaft. Sixty-seven feet 
long, 12 feet in diameter, and weighing approxi- 
mately 1,600,000 pounds, it requires a special 
welding arrangement dubbed “Anxious Alice,” 
Fig. 2. 

The shaft section is supported in a pit, while 
above it, twin welding heads are moved along a 
rail suspended at both ends from radial dyilling 
machines. Thus, the heads can travel in any di- 


Fig. 2. Fabricating the polar-axis shaft. Two welding 

heads move along a rail, forming a common puddle to 

weld the 15-foot long by 7-inch deep seams. Seventy- 
nine passes are needed for each seam. 
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Fig. 3. Two sections of the polar-oxis shaft have been 

assembled for match-marking. When installed on the 

telescope, the shaft and its ballast elements will weigh 
approximately 1,600,000 pounds. 


rection over the pit. There are eight seams to be 
joined, each 15 feet long and 7 inches deep. To 
fill each seam with weld metal requires seventy- 
nine passes. The assembling of two sections of 
polar-axis shaft for match-marking is shown in 
Fig. 3. 

An unusual technique is used to cut the teeth 
(which have 3 1/2 inches between centers) in the 
segments of the polar-axis gear. When assembled, 
this gear will have a diameter of 85 feet. Conven- 
tional gear-cutting methods cannot be used be- 
cause the segments average 30 feet in length. 
Moreover, each segment has to be accurately 
scribed with a pitch line located at a 42 1/2-foot 
radius from a central point, and held within a 
tolerance of plus or minus 0.002 inch. 

To do the job an ingenious arrangement 
(Fig. 4) was evolved, utilizing a radial drill stand 
(not shown) and a 42 1/2-foot television mast— 
because of its cantilever construction, one of the 
most rigid standard structures obtainable in that 
length. The radial drill stand was used because it 
provided adjustments for obtaining precise eleva- 
tion settings while serving as a rigid pivot around 
which the mast could swing. A precision theodo- 
lite, set up at the drill stand, was used to set the 
scriber at exactly the right position on the end of 
the mast. 

When the gear segments have been completed, 
they are bolted to backing sections cut from a 
girder. Keyways in the ends of each gear segment 
are keyed together, using shims to achieve the 
necessary circularity and flatness. The sections 


Fig. 4. A 42 1/2-foot alumi- 
num television mast is part of 
setup used to mark the pitch 
line on polar-axis gear seg- 
ments. A scriber mounted on 
the end of the mast was ac- 
curately set with a precision 
theodolite. 
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are then bolted together by means of splicing 
plates. When assembled, the gear and gear girder 
must not deviate more than 1/16 inch from true 
perpendicularity with the polar-axis shaft. 

One of the most interesting metalworking jobs 
will be done not in Canton, but at the National 
Radio Astronomy Observatory site in Green Bank. 
Here, a 22-foot-diameter spherical bearing will 
be turned to within 0.005 inch of perfect spheric- 
ity. To do this, Bliss field engineers will set up a 
lathe headstock and all the necessary checking 
and gaging equipment at the site. 





Interchangeability Increases Versatility of 


CARBIDE DIES 


Highly precise tungsten-carbide dies of sectionalized design have 
interchangeable components which permit blanking parts of dif- 
ferent size and shape. Increased production and lower costs result 


CLYDE E. SMITH, Plant Manager 
Oberg Mfg. Co., Inc., Tarentum, Pa. 


CARBIDE DIES should be considered when 
high production, abrasive materials, critical toler- 
ances, and/or part quality are involved. How- 
ever, each application considered should be care- 
fully analyzed to be sure that carbide is physically 
and mechanically adaptable to this particular 
piece part. 

While the cost of carbide dies may range from 
1.5 to 2 times that of comparable, good quality, 
tool-steel dies, their life may be from 10 to 25 
times—with a minimum average of about 10 
times—the life of comparable, conventional steel 
dies. Further economies are possible if the dies 
are of sectionalized design with interchangeable 


components. To insure guaranteed interchange- 
ability, a high degree of accuracy must be main- 
tained in manufacturing the dies. 

When any part of a die having interchange- 
able components becomes broken, the customer 
can report the detail number, receive a replace- 
ment which will fit accurately into place, and 
return the die to service immediately. Interrup- 
tions in production are kept to a minimum. Since 
only the specific part that is broken need be re- 
placed, substantial economies result. 

Interchangeability of die sections and punches 
also permits making different parts with the same 
tool—in many cases without its having to be re- 
moved from the press. This results in lower costs 
(since fewer dies are required for a given output) 
and increased production possibilities. Several 
dies designed and built by Oberg Mfg. Co. with 
this interchangeability are described here. 

Rotors having four different-size center holes 
can be produced on the progressive carbide die 
shown in Fig. 1. Three of the four sets of inter- 
changeable center-hole punches, pilots, guide 
bushings, and die bushings can be seen in front 
of the die, at the right—the other set being 
mounted in the die. 

This die, which produces a rotor and a stator 
with each stroke of the press, is of semi-scrapless 
design. No scrap is allowed between the blanks, 
and little or no scrap on the outer edges of the 
material. This design permits up to approxi- 
mately 10 to 12 per cent material savings, flatter 
stator parts, and improved concentricity. At the 
top of the illustration is the spring type, hardened 
tool steel stripper, which is fully guided on re- 
movable posts. The die-shoe and punch-holder 
are made of normalized Meehanite, and the car- 
bide die sections are 1 1/4 inches thick. 


Fig. 1. Progressive carbide rotor-stator die having four 
sets of interchangeable punches, pilots, and bushings 
for producing rotors having different-size center holes. 
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Fig. 2. Five different types of E- and |-shaped trans- 

former laminations can be produced on this one die by 

simply adding, removing, or changing the necessary 
punches, pilots, and bushings. 


The progressive carbide die seen in Fig. 2 is 
designed to produce five different types of E- and 
I-shaped transformer laminations—three of which 
are shown in front of the die. By simply adding, 
removing, or changing the necessary punches, 
pilots, and bushings, this die will blank RMA 
(Radio Manufacturers’ Association) transformer 
laminations having two holes and a slot, or two 
holes only. Also, it can be set up to produce 
standard laminations with three holes, two holes, 
or two holes and a slot. 

This die, which measures 12 1/2 inches wide 
by 19 inches long, operates on a 60-ton press with 
a l-inch stroke. Blanking pressure required, based 
on 26-gage material, is 27 tons. The die has been 
averaging 800,000 strokes per grind, and is oper- 
ated at 275 strokes per minute. Clearance be- 
tween the slender punches and the interchange- 
able stripper inserts does not exceed 0.0005 inch 
on a side. This prevents the punches from touch- 
ing the mating cutting edges of the die in the 
event of a misfeed. The only scrap produced with 
this die is the slugs pierced from the material. 

With the progressive carbide die seen in Fig. 3, 
various punches can either be activated or made 
inactive. This permits producing five different 
types of lamination blanks without removing the 
die from the press. A certain quantity of each 
type blank is required for one solenoid pack. Pre- 
viously, three different dies were used for this re- 
quirement. All parts are delivered by means of 
two stacking chutes. 

Activation or deactivation of the various 
punches required for the different blanks is ac- 
complished by sliding wedge blocks mounted in 
the punch-holder. When these blocks are ad- 
vanced or retracted by manually operated screws 
attached to the blocks, the appropriate punches 
are lowered into blanking position or raised so 
that they do not pierce the strip. Selection of the 
particular part to be blanked is made while the 
die is in the press, and adjustment of the punches 
does not in any way disturb the die setup. 

A refinement of this design principle, which 
makes the operation—including shifting of the 
punches—completely automatic, has been incor- 
porated in the dies shown in Fig. 4. Here, the 
sliding wedge blocks for lowering or raising the 
required punches are actuated by air cylinders 


Fig. 3. Various punches on this die can either be made 
active or inactive by actuating screw-operated, sliding 
wedge blocks that are mounted in the punch-holder. 
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instead of hand screws. Also, the cylinders are 
automatically cycled by a Cyclo-Monitor electro- 
mechanical control unit, made by the Counter & 
Control Corporation, Milwaukee, Wis. 

In this way, the required number of different 
parts for a complete stack, ready for assembly, 
are automatically produced in the proper se- 
quences. Also, the control automatically compen- 
sates for variations in stock thickness by adding 
or removing a part to or from each stack as re- 








Fig. 4. On these progressive carbide dies, the punches necessary to 
produce different laminations are lowered into position by means 
of air-cylinder-actuated wedge blocks. 


quired, and notching one corner of the last part 
in each stack to facilitate separation. The oper- 
ator does not have to stop the press or make any 
adjustments. 

The progressive carbide dies seen in Fig. 4 are 
used to produce E- and I-shaped armature lami- 
nations for motor starters. Each die makes a 
matching pair of laminations with every stroke of 
the press. Fig. 5 is a cross-sectional drawing of 
one of the dies showing how one of the air cylin- 
ders A (having a 2-inch-diameter bore and 3/8- 


inch-long stroke) reciprocates wedge block B to 
raise or lower one of the punches C, depending 
on the type of lamination to be produced. 

This die is also provided with electrical mis- 
feed detectors which automatically shut off the 
press when material is improperly or unevenly 
fed into the die. This is accomplished by means 
of a small electrical switch D that is kept in con- 
tact with pilot pin E by a plunger F. If the pin 
does not enter the pilot hole in the material, the 
switch is actuated and the press stopped. 
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Powder-Metal Media for the 
Tumbling Barrel 


KENNETH M. GLESZER and ANDRE P. SAMPOU 


Dixon Sintaloy, Inc., Stamford, Conn. 


BARREL FINISHING, or tumbling, is quite fre- 
quently the only feasible means of deburring, 
cleaning, and improving the surface of small 
parts in volume quantities. But as tolerances on 
dimensions, radii, and finish grow more critical, 
it becomes increasingly difficult to obtain con- 
sistent results, because of the variables inherent 


in conventional 
methods. 

Careful attention to tumbling media selection, 
charging proportions, cycle time, and _ barrel 
speed will go a long way toward producing good 
results. Uncontrollable changes which occur in 
the media during the actual run, however, limit 
the degree of consistency obtainable. In a typical 
tumbling operation, the media continuously 
changes size and shape, with a consequent shift 
in relationship of the volume of the media to that 
of the work-pieces and the liquid vehicle. This, 
in turn, alters contact pressure and cutting char- 
acteristics. 

Changes in media size and shape also may 
create adverse packing, clogging, and loading 
conditions, all of which affect the uniformity of 
finish over different areas of the work-piece, as 
well as between one work-piece and another. 
None of these changes occurs in an entirely reg- 
ular or predictable manner. As a result, arriving 


barrel-finishing media and 
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at a satisfactory over-all procedure for barrel 
finishing a particular part generally is a matter 
of trial and error. Where requirements are criti- 
cal, the attention that must be given to the op- 
eration can easily become costly. 

In seeking a more standardized and reliable 
barrel-finishing procedure, Dixon Sintaloy found 
an answer in media of sintered powder metal— 
the same substance used in the company’s own 
products. Powder metal, it was found, offers un- 
usual capabilities as a uniform barrel-finishing 
media which could be produced in a variety of 
shapes and sizes. 

One of the characteristics of sintered materials 
which makes them particularly good barrel- 
finishing media is their structure. By nature, the 
material is porous. When metal powders of vary- 
ing composition are compacted under high pres- 
sure and sintered, the resultant structure can 
consist of hard particles surrounded and held to- 
gether by a relatively soft matrix. When abraded, 
the matrix wears away, continuously exposing 
the hard particles. 

The size and hardness of the particles and the 
extent of the wearing action that takes place can 
be predetermined and controlled over wide lim- 
its, according to the type of material and the 
method of its preparation and handling during 
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the sintering. For example, one material may be 
a steel powder processed to give good cutting 
action. Other materials are made from non-fer- 
rous powders of varying hardness and porosity 
to produce different, but always controllable, 
results in the barrel. 

Most other readily available media, except 
steel balls and cones, whether natural or syn- 
thetic, are of a type in which an abrasive is con- 
tained in a matrix. During tumbling, the matrix 
breaks down and releases the abrasive particles, 
which are subsequently pounded and impacted 
into the parts, causing loading and contamina- 
tion. Equally troublesome consequences of the 
breakdown of the matrix are the changes in 
media size, shape, and volume which occur. 

In sintered materials, on the other hand, un- 
less purposely impregnated with abrasives, the 
matrix and particles are of the same general 
composition and differ only in hardness. Thus, 
a breakdown into two widely different materials 
having different cutting effects does not occur. 
Because of the more intricate bonding, media 
wear is slow and at an even rate, Cutting action 
is more constant and predictable throughout the 
run, and the problem of contamination is re- 
duced to negligible proportions. 

A convenient method of measuring and com- 
paring the extent of media breakdown consists 
of plotting the change in media volume against 
tumbling cycle time. Fig. 1 gives volume change 
versus cycle time for three different materials 
tested: an aluminum-oxide chip; an aluminum- 
oxide triangle; and Sintabur, one of the Dixon 
Sintaloy powder-metal shapes. A neoprene-lined 
hexagonal bench tumbler was charged with 
equal volumes of the three materials, with water. 
soap, and rust preventative added to cover the 


mass. Barrel speed was 28 1/3 rpm, and volume 
measurement was made hourly. After seventy 
hours, there was a reduction in volume of only 
10 per cent for the Sintabur, in contrast to 40 
and 80 per cent reductions in volume for the 
other two media. 

Changes in size and shape are even more im- 
portant determinants of the useful life of the 
media than is the change in volume. As size 
diminishes, cutting action slows down. The ma- 
terial must continually be regraded or cycle 
times must be extended; in either event, the op- 
eration is less efficient and harder to control. 

In Fig. 2 are shown the results of life tests 
based on changes in size for the same three me- 
dia types examined in the breakdown test of 
Fig. 1. Work-pieces consisted of steel rectangles. 
Separate runs were made for the three media, 
and each run was ended when the media had 
been reduced to 20 per cent of original size. 
Media ratio (media volume versus work volume ) 
was 4 to 1. The same equipment and running 
speed were used as for the breakdown test. 

Results indicated a useful life for the powder- 
metal media four to ten times that of the alumi- 
num-oxide chips and triangles. Aside from the 
obvious economic advantages, a longer useful 
life also means that more consistent processing 
results can be expected over a longer period of 
time—of particular importance where precision 
parts are concerned. 

Conventional media are classified according 
to their shape and dimensions. Some are crushed 
materials which have to be screened and sized. 
Although possessing individual irregularities, 
these materials conform to some general shape. 

Others are molded or abrasive products which 
tend to change size and shape rather rapidly. 
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(Many of them do so to expose the abrasive. ) 
Another class of media consists of metal shapes 
which are mass-produced. These are character- 
ized by a high degree of uniformity. Changes in 
shape and size exist only to a limited extent. 

On the other hand, producing media by pow- 
der metallurgy opens up entirely new possibili- 
ties because a wide variety of sizes and shapes 
can be obtained relatively inexpensively. Media 
can be designed for a particular finishing require- 
ment. It no longer is necessary to work with 
media that are either of a single nature or, at the 
other extreme, are only theoretically standard 
and consist actually of many different sizes and 
shapes. This flexibility in size and geometry of 
the powder-metal media permits effective barrel 
finishing even where a variety of conditions ex- 
ist, such as where the work-pieces have holes 
and radii of different sizes and must be tumbled 
without entrapment of the media. 

Barrel finishing is to a greater extent a filing 
rather than a grinding action so far as precision 
work is concerned. The best, but most expensive, 
finishing procedure would be to hand-process 
each part by individual filing. 

However, the design freedom of powder met- 
allurgy permits incorporating file-like serrations 
of various kinds on nearly all surfaces of the me- 
dia, as can be seen in the heading illustration. 
The serrations improve cutting and finishing 
characteristics, and also raise efficiency by in- 
creasing the pressure contact between the media 
and the work. They last over the life of the 
media, yet do not add noticeably to the cost. It 
is difficult or impossible to design the serrations 
into other media. 

Another feature of powder-metal media is a 
suitability for impregnation with auxiliary com- 
pounds. Where parts are subject to wear in serv- 
ice, excellent results have been obtained with 
dry-film lubricating agents, including molybde- 
num disulphide and graphite compounds. The 
compound is burnished into the work surface 
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during the tumbling, improving the ability of 
the part to function without oil or grease. 

Being porous, the powder metal can also be 
impregnated with controlled percentages of cut- 
ting and polishing agents. Among those under 
study are aluminum oxide, garnet, silicon car- 
bide, and jewelers’ rouge. Either “pure” or im- 
pregnated, the new media weigh more than 
other types, so they do not tend to separate from 
the work, irrespective of the media ratio. This is 
of particular advantage in dry tumbling, and 
permits greater work loads per barrel. 

Since the time Dixon Sintaloy began produc- 
ing the powder-metal media for its own use, 
limited quantities have been made available to 
other manufacturers for testing and evaluation. 
Sufficient experience has now been acquired in 
a variety of applications. No significant changes 
in conventional tumbling equipment have been 
found necessary, although the use of lined bar- 
rels has proved helpful for precision work, in 
maintaining cleanliness and preventing contami- 
nation. The media can be introduced into exist- 
ing finishing lines without major changes in ap- 
proach or in setup or running time. 

In changing over to the new media, experi- 
ence shows that following normal procedures 
and checking the work frequently as the run pro- 
ceeds will indicate optimum cycle time and bar- 
rel speed. Once the cycle has been fixed for a 
particular part, close scrutiny by the operator 
will not be required. 

As might be expected, the advantage in using 
powder-metal tumbling media is less pronounced 
where rough work is involved and where other 
media work well. For many precision and semi- 
precision applications, however, the new media 
provide a degree of process control that in the 
past has been difficult to obtain. While the sin- 
tered material is initially more expensive, the 
added cost is more than offset by its longer life 
and by the more consistent appearance of the 
barrel-finished parts. 
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Building Portable Pneumatic Grinders 


SAMUEL HERMAN 
Shop Superintendent 
Thomas C. Wilson, Inc. 
Long Island City, N. Y. 


BUILDING designed reliability into a finished 
product calls for careful attention to minute de- 
tail all along the line. Inaccuracy, even in minor 
phases of manufacture, can jeopardize product 
performance. 

It was with this in mind that Wilson recently 
developed a line of portable pneumatic grinders 
of the types used extensively in foundries, steel 
mills, die shops, and toolrooms. Included in the 
line are horizontal grinders and high-speed die 
grinders. Throttle handles for the horizontal 
grinders are manufactured in interchangeable 
lever, straight, and grip types. 

Of special interest is the grip type handle. 
Cast from high-impact aluminum alloy (195), it 
is solution heat-treated to the T4 condition be- 
fore machining for increased strength. The han- 
dle contains intricate coring to provide maximum 
air flow, as well as an independent oil reservoir. 
Wall thicknesses are maintained at 3/16 inch to 


provide pressure-tight cavities while, at the same 
time, keeping the weight of the finished casting 
below 2 pounds. 

Machining of this casting is complicated by 
its unusual shape, necessitating the use of the 
split work-holding fixture shown in Fig. 1. The 
casting is centralized on a 40-degree conical sec- 
tion A which engages the tapered portion of the 
grip handle. A pie-shaped segment B is swung 
into engagement with the 3/16-inch-wide trigger 
slot in the casting and is locked in place. This 
orients the longitudinal axis of the casting par- 
allel with the bottom plane of the fixture. The 
opposite half of the fixture is then bolted in place 
and a pivoted clamping finger C is pulled back 
against the inner surface of the handle. The 
clamping finger holds the aluminum casting rig- 
idly within the fixture, utilizing the principle of 
a draw-in type collet. 

When locked up, the fixture is mounted on an 


Fig. 1. Cast-aluminum, grip type handle for portable pneumatic grinder is shown 
with split lathe fixture. When the fixture is closed, clamping finger (C) pulls the 
handle back, locking the part against conical section (A). 
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angle-plate which is, in turn, bolted to the face- 
plate of a Warner & Swasey No. 2A turret lathe. 
Runout is checked with a dial indicator that is 
held in contact with the circular lip D of the fix- 
ture. 

Surfaces machined in this setup are denoted 
by heavy lines at the left-hand end of the part 
shown in Fig. 2. Cuts are taken at three different 
levels within the casting. First, the outer flange 
and face E are turned and formed to permit as- 
sembly with the main grinder body. Also, hole F 
is bored to a diameter of 1.750 inches, plus 0.001 
minus 0,000 inch, after which it is chamfered. 

Second, the center wall G is bored to 1.203 
inches in diameter, plus or minus 0.002 inch, and 
counterbored. It is then tapped 1 1/4-20 NS-2 
to receive a threaded valve-seat. Finally, at the 
third level within the casting, a l-inch diameter 
flat-bottom drill spot-faces spring-seat H. After 
this, a special hollow mill, having a 1 13/64-inch 
outside diameter and a 1 3/64-inch inside diam- 
eter, finishes shoulder J, which is to support a 
cylindrical air screen. 

Remaining operations are drilling and tapping 
and are performed on a Burgmaster vertical tur- 
ret drill press. This includes two bolt holes K, 
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a trigger pivot-pin hole L, a filler-plug hole M 
for the oil reservoir, threaded hole N for a wick 
plug, and another threaded hole O for the air- 
line connection. Stainless-steel Heli-Coil inserts 
are installed in the handle holes that are to re- 
ceive the filler plug and the air-line connection. 
They provide maximum thread protection— 
eliminating thread failure due to stripping, vi- 
bration, fatigue, wear, corrosion, or seizing. 

Special shop techniques also had to be worked 
out for machining the air-motor cylinders, Fig. 3, 
used in the horizontal grinders. These cylinders 
are rough-machined on a Warner & Swasey No. 5 
turret lathe. Ten exhaust slots P are then gang- 
milled in two passes on a Brown & Sharpe No. 12 
machine. Following this, eight intake ports Q 
are end-milled in their proper location with re- 
spect to the exhaust slots on a Bridgeport milling 
machine. 

Before further operations are performed, the 
cylinders are stress-relieved. The outside diam- 
eter is rough-ground on a Cincinnati No. 2 cen- 
terless grinding machine to within several thou- 
sandths of an inch of finished size. The inside 
diameter is then bored concentric with the 
periphery. 
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Burrs are removed and sharp edges are 
rounded by abrasive tumbling. After hardening, 
the cylinders are internally ground and then pre- 
cision-honed to size. Next, they are mounted on 
snug-fitting arbors for cylindrical grinding to a 
diameter of 2.4950 inches, plus 0.0000 minus 
0.0005 inch. Wall thickness must be accurately 
maintained—being held to a dimension of 0.1220 
inch, plus or minus 0.0005 inch. 

To complete the air-motor cylinders, one end 
is ground square to the periphery on a universal 
grinder, and the opposite end is ground parallel 
on a surface grinder. In Fig. 4 can be seen a 
multiple-inspection setup on a Pratt & Whitney 
Sigmatic comparator. The comparator is being 
used to check the outside diameter for size and 
roundness within a tolerance of plus or minus 
0.0002 inch (note position of the adjustable 
limit indicators). A dial indicator has been 
mounted on the comparator column to check 
length and end squareness within a tolerance of 
plus 0.001 minus 0.000 inch. 


Fig. 4. Mechanical comparator is being employed 

to check an air-motor cylinder for diameter and 

roundness to a tolerance of plus or minus 0.0002 

inch. Dial indicator (bottom, left) checks length 
of cylinder and squareness of ends. 
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Dovetails 
in Ordnance Parts 
Now Broached 


ALBERT FORBERG, Broach Engineer 


National Broach & Machine Co. 
Detroit, Mich. 


ACCURATE DOVETAIL SLOTS of good sur- 
face finish are being economically produced by 
broaching at the Pontiac Motor Division, Gen- 
eral Motors Corporation, Pontiac, Mich. The 
operation is performed on standard broaching 
machines with special tools and fixtures. For a 
deep dovetail, an undersize straight-wall slot is 


milled in a preparatory step. A shallow dovetail, 
on the other hand, can be broached “from the 
solid.” 

Tools are usually made up of several sections, 
arranged in series in a broach-holder. Where slots 
are adjacent to each other in a work-piece and 
are in the same plane, it is possible to broach 
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them simultaneously, thus increasing productiv- 
ity without increasing labor costs. 

An operating-slide body for an aircraft cannon 
is a typical component in which dovetails are 
broached. Width and location of the slots are 
being held consistently within a limit of 0.002 
inch. The body is a 4340 forging, hardened to 38 
to 42 Rockwell C prior to machining. 

Four dovetails are involved, two on each side, 
as can be seen in the drawing, Fig. 1. In addition, 
two “semidovetails” are broached in each of two 
angular faces. Their location is shown in Fig. 2. 


Fig. 4. For broaching the 

semidovetails, the broaches 

operate in a vertical plane 

while the body is held at 
an angle. 
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Fig. 3. The two dovetail 

broaching tools, each made 

up of five sections, are 

mounted in the same 

holder. Finished operat- 

ing-slide body is also shown 
on the table. 


Each pair of adjacent slots is broached simul- 
taneously on a Lapointe horizontal machine 
equipped with Red Ring tools and fixtures. All 
dovetails in a production lot of the parts are com- 
pleted with one set of tools. Then tools and fix- 
tures are changed and the semidovetails are com- 
pleted. Broaching rate is 10 feet per minute. 
The tools and fixture for broaching the dove- 
tails and one of the operating-slide bodies appear 
in Fig. 3. The five sections comprising each tool’ 
perform these steps: (1) rough the slot bottom, 
(2) chamfer the edges, (3) rough the slot sides, 
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(4) finish the slot bottom, and (5) finish the slot 
sides and produce the radii in corners. 

The body is held vertically on the two up- 
rights of the fixture which form a tunnel over the 
holder. For locating, a hole near one end of the 
body fits a dowel pin in the fixture. When prop- 
erly seated, the work contacts a micro switch, 
seen on the left of the fixture, which provides a 
safety interlock in the broaching-machine circuit. 
After the two adjacent dovetails in one edge are 
completed, the body is turned upside down and 
the other two dovetails are completed. 

At a later point in the production process, the 
semidovetail slots are broached. In that setup, 
the body is held at an angle in its fixture, being 
pivoted between two positions to produce the 








two slots in each angular face. In Fig. 4, the 
machine and tooling are shown part way through 
the broaching stroke. 

Another aircraft cannon part Pontiac is pro- 
ducing, also a 4340 forging, is a cradle body 
drum. It has a pair of semidovetail slots with 
chamfered edges, as can be seen in the drawing, 
Fig. 5. After a preparatory milling step, the slots 
are completed on the Colonial horizontal broach- 
ing machine shown in the heading illustration, 
also with Red Ring tooling. 

The drum is nested on a vee surface and lo- 
cated over a large pin. In this instance, separate 
holders are used for each broach, and they travel 
on separate slides, since the two slots are more 
than 6 1/2 inches apart. 


New Type Static-Control Device 


Production of a newly developed, static type 
switching device, called the “Ovitron,” has been 
announced by the Ovitron Corporation, Detroit, 
Mich. It consists simply of two load-connected 
electrodes and a grid-control element—all three of 
which are immersed in an electrolytic bath per- 
manently sealed within an encapsulated con- 
tainer. The device is said to be inherently capable 
of switching and modulating almost any amount 
of alternating current endlessly and continuously 
without wear, disintegration, or loss of efficiency. 
No moving parts need to be employed. Dis- 
pensed with are magnetic coils as well as other 
bulky and costly amplifying apparatus. 

Upon application of a small direct-current po- 
tential to the grid element, the two load elec- 
trodes become permeable to certain ions and are 
instantaneously changed from their normally non- 
conductive state to a conductive state—thus 
allowing large amounts of alternating current to 
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flow from one electrode to another through the 
medium of the electrolyte. 

The high-wattage load current is controlled 
entirely by a small direct-current voltage change 
in a manner which permits either full-on, full-off 
switching or modulation to occur. Modulation 
can be continuous without harming the unit. 

When the control signal is removed from the 
grid-control element—or when another signal of 
opposite polarity is applied—the conductive sur- 
faces of the load-carrying electrodes are imme- 
diately restored to their original non-conductive 
state, thereby effectively blocking the flow of 
current through the device. 

Its simplicity and reliability are said to make 
it readily adaptable to perform a wide range of 
high-power alternating-current control functions 
such as proximity switches, logic devices, modu- 
lators, circuit-breakers, error detectors, amplifiers, 
regulators, and time delays. 
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DETERMINING the most efficient procedures 
and materials to be used when producing parts 
on automatic screw machines is the purpose of 
“Comapro’—Cooperative Machining Project. 
Background details of this non-profit research 
group can be reviewed by referring to July, 1958, 
MAcHINERY, page 165. 

Initial tests were made on spark-plug shells, a 
typical high-production item. A second report, 
covering the cost analysis and machining devel- 
opment associated with chain-roller production 
(heading illustration), has now been released. 
This report, though somewhat limited, may serve 
to emphasize cost-cutting opportunities within 
the four main categories of machine down time, 
namely: job change-over, perishable tool change, 
lubrication and machine maintenance, and bar- 
stock loading. Although optimum conditions have 
not been attained to date in all of these categories, 
sufficient progress has been made to warrant pre- 
sentment. 

Specified material for the chain roller was 8630 
cold-drawn steel bars, 0.6562 inch in diameter. 
Work was done on a 1 5/8-inch capacity, six- 
spindle Conomatic with the following simple 
machining sequence. At position No. 1 the part 
was rough-formed from the cross-slide and spot- 
and chamfer-drilled from the tool-slide. Finish- 
forming and redrilling took place at the second 
position, with drilling alone being done at posi- 
tion No. 3. In the next step the bushing was again 
drilled and the outer surface shaved. A recessing 
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COMAPRO 


Reports on 
New Machining 
Tests 


tool entered the bore at position No. 5, while the 
project insignia was rolled on the outside. Ream- 
ing and cutting-off were accomplished at the last 
position. 

Job Change-Over—Considerable time can be 
saved during change-over of jobs that are run 
repeatedly by using the Comapro-recommended 
locating-, or reference-, point method. In this 
system, locating points for tool-holders, attach- 
ment heads, etc., are specified by charts in rela- 
tion to the work-spindle nose and work axis for 
end-working and side-working tools, respectively. 
A sample of this chart is shown in Fig. 1. Not 
only is this system accurate, but it also should 
save approximately 36 per cent of the job-reset- 
ting time normally required if the more orthodox 
methods were used. 

Perishable Tool Change—With conventional 
type tool-holders it took 77 minutes and 2 seconds 
to change all eleven perishable tools on the chain- 
roller job. In comparison, it required only 8 min- 
utes and 3 seconds to accomplish the same change 
when pre-set, quick-change tool-holders were 
used. A considerable saving was realized at each 
tool change, and with no scrap loss. 

Lubrication and Machine Maintenance—In the 
project’s work to date on the chain roller, the 
coolant has been a heavy-duty, soluble-oil type, 
mixed three parts to twenty parts of water. This 
mixture was sufficiently rich to improve work 
finish as well as tool life. 

The coolant was maintained at about a 130- 
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gallon level in the automatic bar machine. Dur- 
ing a forty-day coolant test period, approximately 
8700 work-pieces were produced. Tests were 
made at an average room temperature of 76 de- 
grees F., and at an average humidity of 33 1/2 
per cent. With the machine in operation, coolant 
temperature averaged 80 degrees F. At the end of 
the period, water loss was 35 gallons, and soluble- 
oil loss was 6 gallons. 

All fast-operating units of the machine had the 
conventional types of bath and forced-feed lu- 
brication that equip machines of the multiple- 
bar automatic class. At the end of a 720-hour test, 
lubricant loss from a 15-gallon screened reservoir 
proved to be only 2 gallons. This was considered 
to be reasonably economical. On examination, the 
lubricant appeared to be free of dilution by the 
coolant. 

Up to the time of this report, the machine used 
for the chain-roller tests has been periodically in- 
spected to determine the contributory cost effects 
of its performance and maintenance on the work 
produced. Proper greasing of the slow-moving 
parts is essential to machine maintenance. An 
automatic lubricator was used on the test ma- 
chine to assure adequate attention to these parts. 
A time study of the pressure-gun method of 
greasing disclosed that 30 minutes would be re- 


quired every 16 operating hours for this impor- 
tant machine care. 

Bar-Stock Loading—When a continuous type of 
stock feed is used, such as that illustrated in 
Fig. 2, there are no pushers or pusher tubes to 
change. But, when required, there are liners to 
be inserted or changed in the collet tubes. This 
type of feed minimizes bar-end loss and down 
time for restocking the machine. Also, it can ef- 
fectively make use of random lengths within cer- 
tain limits. With continuous stock feed, a push- 
back type of stock stop is used to permit a new 
bar to dislodge any bar remnant from the collet 
before the jaws close. 

A pusherless type bar feed is efficient either 
with or without a side-loading, magazine type 
stock reel, although such a reel can provide ad- 
ditional economies. A side-loading reel will ac- 
commodate 20-foct bar lengths in less over-all 
floor space than is required by a conventional 
reel for 12-foot lengths. In addition, the maga- 
zine serves as a visual gage of the bar stock and 
eliminates the need for an out-of-stock warning 
device on the machine. 

Chain rollers were produced in a machine cycle 
time of 8.65 seconds. Using 12-foot-long bars 
with a conventional stock reel and a conventional 
pusher and pusher-tube stock feed, the six-spin- 
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' dle automatic required restocking three times 
every 8 hours, or approximately once every 2 2/3 
hours. An average of 6 minutes was needed for 
each restocking. 

Conclusions—For the purpose of pointing out 


Beryllium Sheets Are 


The Martin Co., Baltimore, Md., has an- 
nounced a major technological breakthrough in 
materials research aimed at keeping the United 
States ahead in the race toward outer space. 
Company engineers have successfully fabricated 
structurally sound beryllium sheet material and 
have used it to build what has been called the 
world’s first beryllium structure. 

Use of beryllium in basic airframe structure 
will make it possible to solve many of the aero- 
dynamic and structural heating problems asso- 
ciated with space flight and re-entry of the earth’s 
atmosphere at speeds up to 18,000 miles per hour. 
The development is claimed to be particularly 
important because airframe material research has 
not, to date, kept pace with the rapid advance- 
ments made in propulsion research. Development 
and fabrication was performed in conjunction 
with Nuclear Metals, Inc., Concord, Mass. 

Martin engineers said that the combined prop- 
erties of beryllium are superior to other struc- 
tural materials from the standpoint of strength, 
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Fig. 2. A continuous mechanical stock feed is being 
used during this run. This type of feed minimizes bar- 
end loss and down time for restocking the machine. 


cost-saving opportunities only, let it be assumed 
that all eleven perishable tools on the chain- 
roller job are changed every 8 hours for optimum 
low-cost production conditions. At the cycle time 
of 8.65 seconds per work-piece, 68 minutes and 
59 seconds, or 479 parts, were gained per shift 
by using pre-set, quick-change tool control in- 
stead of the conventional tooling method. 

At an average of 6 minutes for restocking of 
the machine, which is done three times every 
8 hours, 18 minutes, or 125 work-pieces, were 
gained by means of continuous stock feeding. On 
a basis of 30 minutes for hand-greasing the ma- 
chine once every 16 hours, the automatic lubri- 
cator averages a gain of 15 minutes, or 104 work- 
pieces, every 8 hours. These several factors alone 
represent a saving of 1.7 production hours, or 708 
work-pieces per 8-hour shift. 

Savings just concluded are those that can be 
realized throughout the production run—they 
pertain to operating factors. A saving not yet 
broken down is that associated with original ma- 
chine setup, which occurs only once in each run 
of a particular part. In retooling the automatic 
for the chain roller, 45.7 minutes, or 317 work- 
pieces, were gained by using the reference-point 
chart (Fig. 1) instead of other means. 


Successfully Fabricated 


stiffness, heat absorption, and lightness in weight. 
Its use in airframe manufacturing will enable de- 
signers of space vehicles to effect vital savings in 
weight, fuel loads, and vehicle size. In addition, 
they pointed out that beryllium structures may 
not require complicated cooling systems to com- 
pensate for structural heating caused by friction 
during high-speed re-entry. Instead, ordinary in- 
sulation may be sufficient. 

Until now, all characteristic forms of beryllium 
—castings, forgings, rolled sheet, etc.—were found 
to exhibit non-uniform properties and brittleness 
akin to glass. This stumbling block has been 
largely removed with the development of sheet 
material possessing homogeneous properties suit- 
able for structural fabrication. 

Other limitations for beryllium usage, however, 
still remain. Forming or bending of the sheet can 
be performed only within a finely defined band 
of elevated temperatures. Also, it can presently 
be joined only with fasteners, and cannot be 
fusion-welded. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Rapid-Indexing Drill Jig 


G. A. Ratston, President 
Micro Machine Works, Inc., Roosevelt, N. Y. 


The drilling of radial holes at various angular 
locations around the periphery of a cylindrical 
work-piece is an operation often required in the 
shop. The drill jig here illustrated features rapid 
yet accurate indexing of such parts to speed 
their production. Although designed to hold 
work-pieces having a central bore, other clamp- 
ing arrangements can easily be adapted to the 
drill jig. 

A baseplate made of aluminum supports two 
uprights spaced sufficiently apart to accommo- 
date three 120-tooth gears mounted on a single 
shaft. Each of the gears is turned 1/3 of a tooth 
or 1 degree out of radial alignment with the other 
two gears. With this arrangement, the center of 


Drill jig that permits accu- 
rate and rapid indexing for 


‘ 
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a tooth space is located at 1-degree intervals 
around the shaft. Bronze bushings in the uprights 
are line-reamed to provide a running fit for the 
gear-shaft. Another plate, positioned across the 
the top of the uprights, has three drill bushings, 
each centered over one of the gears. A hardened 
pin is formed at one end in the shape of a gear 
tooth and the shank of the pin is made a slip fit 
in the drill bushings. The tooth-shaped end of 
this pin, seen enlarged at the right in the illus- 
tration, can be engaged with one of the gears to 
lock the shaft in a known angular position for the 
required drilling operation. 

A plastic protractor and backing plate is 
mounted on the shaft in front of the forward up- 





right. The protractor is graduated into 360 de- 
grees in both directions. To facilitate use of the 
jig, each degree mark on the protractor should 
be identified in some manner with the bushing 
in which the pin is to be placed. Consecutive de- 
gree marks on the protractor of the original jig 
were painted blue, red, and yellow, and the col- 
ors were repeated in that order until all 360-de- 
gree marks were so indicated. The drill bushings 
were painted corresponding colors so that upon 
indexing to any particular angle both the mark 


on the protractor and the bushing in which the 
pin is inserted are identified by the same color. 

The gear-shaft extends a length suitable to ac- 
commodate a holding fixture for the part to be 
drilled and a bushing plate, provided with an ap- 
propriate drill bushing, is supported over the 
holding fixture. With this arrangement, holes can 
be drilled at any angle, in full degrees, quickly 
and accurately. In addition, the jig can be used 
on end with the drill bushing plate mounted 
parallel to the diameter of the gears. 


Tool for Internal Machining of Pressure Vessels 


Spherical pressure vessels up to 15 inches in 
diameter are machined internally with a special 
bar type tool at the Reynolds Tube Co., Ltd., 
Birmingham, England. The aluminum-alloy ves- 
sels are designed for working pressures up to 
4000 psi, and are produced from flat blanks by 
cupping and press-swaging techniques. With this 
method of forming, there is a tendency for the 
internal surfaces in the area of the neck to de- 
form, and in extreme cases, these surfaces may 
even wrinkle. 

Since such deformations are undesirable, the 
vessels are internally machined by means of the 
special bar type tool illustrated in the accom- 
panying diagram. The bar clears the bore of the 
neck and is slotted over the greatest part of its 
length. Housed within the slot is a swinging tool- 
arm which has its lower end pivoted on a pin 
passing through this bar. A tension spring is 


stretched between one side of the tool-arm and 
the end of the slot in the bar, so that the arm 
tends to take a position parallel with the longi- 
tudinal axis of the bar. 

A pad which is free to rotate is mounted on 
the lower end of the bar. A member carrying a 
roller at its lower end is mounted so that it can 
slide longitudinally within the upper portion of 
the slot in the bar. When the bar is set up on a 
boring mill, it is held by an adapter sleeve in 
which it is free to slide vertically. The inner slid- 
ing member is secured to this sleeve by a pull-out 
type pin. When the bar is fed downward through 
the neck opening, the pad at the lower end con- 
tacts the work and movement is arrested. How- 
ever, the sliding member carrying the roller 
continues to advance. The roller then engages a 
cam-profile on the inner edge of the tool-arm and 
swings the latter about its pivot point so that the 
cutter describes an arc. 

The proportions of the bar are such that the 
pivot point of the swinging arm coincides with 
the center of the spherical outer surface. A cut, 
started on the thickest wall section near the neck, 
diminishes gradually in depth as the tool-arm is 
forced downward and outward. By appropriate 
radial setting of the cutter, the diameter of the 
area so machined can be varied as required. Also, 
irrespective of the area covered, the cut will 
blend smoothly into the surrounding surface of 
the work-piece being machined. 

The work is rotated at 34 rpm and the sliding 
member is fed at the rate of 0.005 inch per revo- 
lution. Usually, the irregularities can be removed 
completely, by taking three successive cuts, each 
0.03 inch deep. After each cut, the tool is reset 
by making a direct radial measurement from the 
pivotal center. 


A bar type tool has a tool-arm pivoting from a 
slotted bar, allowing a cutting action that makes the 
interior surface of the sphere uniform. 
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Mandrel for production of 
bushings on a cylindrical 
grinding machine. 


Bushing Mandrel for Cylindrical Grinding 


H. J. Gerser, Stillwater, Okla. 


Conventionally, when finishing the periphery 
of hardened steel bushings on a cylindrical grind- 
ing machine, the work-pieces are forced on a ta- 
pered mandrel with an arbor press. This process, 
plus the necessary manipulation of the set-screw 
on the driving dog, is, at best, time-consuming. 
When the production of a number of such bush- 
ings is required, quick and easy mounting and 
removal of the work-piece is accomplished by 
the use of the mandrel here illustrated. In addi- 
tion, the need for a driving dog is eliminated with 
this device. 

The seating surface of the special mandrel A 
is ground to a snug fit in the bore of the work- 
piece B. This bushing can then be either wrung 
onto the mandrel if the bore size is at the high- 
tolerance limit or lightly tapped on if the bore 


size is at the low-tolerance limit. By relieving the 
center of the mandrel, accurate seating is ob- 
tained and resistance to the mounting of the work 
is reduced. One end of the mandrel is threaded to 
receive the driving plate C. This slotted, disc- 
shaped member not only engages with the head- 
spindle driving pin, but also acts as a nut to se- 
cure the work against slippage. The knurled 
peripheral surface provides an effective hand- 
grip for loosening and removing the driving plate 
when required. 

A tang, milled on the tail-spindle end, is used, 
if necessary, as a key for holding the mandrel. 
When removing tight work-pieces, the tang may 
be slipped either between the jaws of a vise or 
in a slotted block mounted directly on the work- 
table of the machine. 


Lever Operates Two Undercutting Tools 


Georce D. Puen, Racine, Wis. 
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Two quick-acting tool-slides speed a lathe op- 
eration of undercutting both sides of a shoulder 
preparatory to grinding. The work-piece A, al- 
ready faced and bored, fits over arbor B. A key C 
engages a keyway to drive the work-piece. 

Slides D, containing undercutting tools E, are 
mounted in blocks F on the lathe carriage. These 
blocks are toed in toward the shoulder. Each 
slide is equipped with a gear rack. Lever G con- 
trols gear H, which drives gear J, in mesh with 
the right-hand slide rack. Gear J, in turn, drives 
gear K, in mesh with the left-hand slide rack. 

Thus, pulling the lever moves both slides in, 
and the tools undercut the shoulder. Depth of 
cut is adjusted by stops L on the slides. 


Pulling lever (G) causes slides (D) to move in, and 
tools (E) undercut the shoulder. 
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Substitute a diagram for the drawing, if necessary, to illustrate the 
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Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


An Intermittent Variable-Speed Movement 


L. Kasper, Philadelphia, Pa. 


The device here illustrated is used to feed 
strands of wire at a varying rate of speed through 
a portion of a machine that produces a woven 
wire product. A complete feed cycle consisting 
of a period of movement and an equal period 


of rest is accomplished by a ratchet and pawl 
arranged in combination with a pair of levers. 
The interesting feature of the mechanism is the 
method of providing the variable-speed motion 
during the feeding portion of the cycle. 





Device used to convert a reciprocating motion into one that is intermittent and of variable speed. 
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Shafts A and B are both free to rotate in bear- 
ings attached to the machine. Pawl C is mounted 
on a lever D which, in turn, is pivoted on shaft B. 
A spring (not shown) holds the pawl in engage- 
ment with a ratchet wheel E keyed to shaft B. 
In addition, lever D is slotted to receive a slide- 
block F. This block is, in turn, pivoted on a stud 
secured to the lower end of a lever G keyed to 
shaft A. A gear H, also keyed to shaft A, is con- 
stantly in mesh with a rack J, which is fitted into 
a groove in the machine table for guiding during 
its reciprocating motion. 

In operation, rod K extending from rack J is 
given a uniform reciprocating motion by another 
part of the machine. As seen in the illustration, 
the assembly is at the end of the rest period of 
the cycle and rack J is about to be moved to the 
right. This action causes gear H and lever G to 
rotate counterclockwise, and lever G, through its 
slide-block and stud, transmits motion to rotate 
lever D in the same direction. Pawl C then en- 
gages the ratchet wheel E and causes shaft B 
also to rotate in the same counterclockwise direc- 
tion as levers D and G. 

The levers are shown dotted at three positions 
in their movement. Since they rotate on different 
axes, there is a continual change in their relative 
angular positions. This causes slide-block F to 
move toward the outer end of lever D, thus in- 
creasing the length of the effective lever arm. 
The movement of lever G is uniform throughout 
the cycle, and therefore, the slide-block transmits 
a continuously decelerating movement to shaft B 
until both levers reach the extreme left, where 
they are in a position of alignment. The rest por- 
tion of the cycle is accomplished during the re- 
turn stroke of rod K by action of the ratchet and 
pawl arrangement. 


Reciprocating Traversing Device 
with an Adjustable Stroke 


Ernest Jones, New York City 


A mechanism designed for leading wire onto a 
spool in uniform layers is here illustrated. The ar- 
rangement incorporates a simple means of pro- 
ducing a smooth, reciprocating motion to the 
wire guide. In addition, the length of stroke of 
the guide is easily adjusted to accommodate 
spools of various widths. 

The wire guide A is free to slide on a guide 
rod B and is traversed by a lead-screw C. Brackets 
D and E serve as bearings to support both the 
lead-screw and the guide rod. These brackets also 
provide a means of mounting the device, but the 
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details are not shown. A bevel gear F is secured 
on shaft G, which is connected to the drive for 
the wire spool. Two additional bevel gears H and 
J are in mesh with gear F and rotate in opposite 
directions on the guide rod. Gears H and J each 
have a saw-tooth clutch plate attached to one 
face. A driving clutch member K having teeth on 
each face is pinned to the lead-screw between the 
gears. The direction in which the lead-screw is 
driven depends on the position of the driving 
clutch member K. 

In the illustration, part K is shown in position 
to rotate the lead-screw in the direction that will 
cause the wire guide to move toward a collar L 
on the guide rod. Before reaching the collar, the 
wire guide compresses a spring M. When the 
spring is compressed, the wire guide stops. How- 
ever, the lead-screw continues to rotate and 
moves to the right, pulling sleeve N with it, thus 
lifting a spring-loaded ball O out of the right- 
hand V-notch in the sleeve. A key in bracket E 
keeps the sleeve from rotating with the lead- 


screw, and two collars P pinned to the lead-screw 
hold the sleeve in place axially. 

Once the ball is out of the right-hand V-notch, 
the pressure of spring M on the wire guide will 
cause both the guide and the lead-screw to move 
toward the right. This motion will continue until 
the ball drops into the left-hand V-notch pro- 
vided in sleeve N. 

Clutch member K will then be engaged with 
the clutch plate attached to gear J, and the lead- 
screw will rotate in the opposite direction. This 
will cause the wire guide to move toward Collar 
QO and spring R. On reaching spring R, the lead- 
screw reversing cycle is repeated. Collars L and 
QO may be placed at any distance apart within 
the length of the guide rod to suit various spool 
widths. 

The mechanism operates smoothly with just a 
slight pause before reversal of the wire guide at 
the end of each stroke. The rapid motion of the 
guide when the ball lifts out of the notch com- 
pensates in part for the pause. 


Feed System for a Deep-Hole Drilling Machine 


A patented feed system that enables holes to 
be produced in a deep-hole drilling machine in 
several stages during an automatic cycle is here 
illustrated. At the end of each stage the drill head 
is automatically withdrawn from the work for 
clearing the chips. Then, the head is returned to 
the required drilling position under rapid power 
traverse. 

The feed and rapid traverse motions of the drill 
head are derived, respectively, from motors A 
and B, which drive a screw C through gearing. 
Upon completion of each drilling stage, the feed 
motor A is reversed, and, simultaneously, the 
rapid-traverse motor B is brought into operation 
by the action of a torque control system which is 
not shown. As a result, the drill head is moved 
away from the work under rapid traverse. At the 
same time, an electromagnetic type clutch D is 
brought into engagement. This causes cam E to 
be driven by means of screw C throngh suitable 
worm gearing. 

At the end of the rapid-traverse motion of the 
drill head, the feed motor A is stopped and the 
motor B is reversed, by a means not shown. In 
consequence the drill head is rapidly traversed 
towards the work and cam E is driven in the op- 
posite direction. When cam E has been returned 
to its original angular position, it operates a 
switch F, with the result that the rapid-traverse 
motor B is stopped, and clutch D disengaged. 
At this point in the cycle, feed motor A is again 
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started in order to perform the next stage of the 
required drilling operation. 

Because feed motor A is not running during 
the rapid traverse of the drill head toward the 
work, when motor B is stopped a small clearance 
exists between the end of the drill and the bottom 
of the previously drilled portion of the hole in 
the work-piece. As a result, the risk of drill break- 
age due to a slight overtravel of the head during 
the rapid-traverse motion is reduced. The patent 
for this device also covers feed systems of bas- 
ically similar design, but wtih separate motor 
drive for the control cam E. 


Feed arrangement for deep-hole drilling that 
intermittently clears chips. 





Talking With 


Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


A Growth Program 


NEW DEMANDS on the machinery sales engi- 
neer indicate the desirability of expanding the 
scope of his basic training. A recent survey by 
the National Industrial Conference Board re- 
vealed that industrial management wants greater 
sales efficiency in the light of more complex and 
intense competition, and that, in most instances, 
the time is ripe for concentrating on sales train- 
ing more suited to present-day needs. 

The growing importance of the machinery sales 
engineer's job too often goes unnoticed. Today, 
he must be a professional specialist of pro- 
nounced ability in a chosen field. Besides this, 
he must be familiar with an increasing number 
of other spheres closely related to his own. 

Any Rip Van Winkle awaking from a ten-year 
nap would be lost in a large metalworking plant 
today. He would not recognize many a machine 
tool or process. Words like chipless machining, 
numerical control, electrohydraulic control, and 
even ballistic-missile design would not register. 
Examining a complicated piece of equipment, he 
would most likely discover it loaded with singu- 
lar components that are machines in themselves— 
made by others than the original builder. 

And, if our Rip Van Winkle tried to apply and 
sell machinery, what would he know about the 
latest accounting methods used both for produc- 
tion and for equipment replacement? The intri- 
cate calculating and recording devices now used 
would baffle him. 

He would be confused by manifold buying 
practices, altered safety regulations, and labor 
union restrictions. Imagine his surprise over the 
vast peacetime government purchases which sup- 
port unheard-of fabricators. What would he know 
about current government electronic and atomic 
needs? 

To progress in our radically changing environ- 
ment, we need to develop salesmen who are 
much more than friendly emissaries who have 
learned what to say and what not to say. We 
need sales engineers who bore in more deeply 
than formerly, and who judge wisely in a variety 
of technical and business situations. 

“From a study of our salesmen and those who 
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for Sales Engineers 


call on us, I find too many who go through the 
how-to-sell routine they have been taught. When 
it comes to the careful analysis of a fresh techni- 
cal problem, or presenting new ways to solve an 
existing one, many of them get lost, and lose busi- 
ness. This statement, made to us by an execu- 
tive of a well-known machinery builder, is very 
apt. Further discussion with this gentleman 
about revamping the approach to sales-engineer 
training brought out these points: 

1. The friendly “price-and-delivery” salesman, 
though he is familiar with all selling points, is 
not adequate. Present day customers don’t wel- 
come him as they once did. He must have the 
third dimension: depth—the power to penetrate 
a process and initiate new methods. 

2. Greater emphasis in the future will be 
placed on selecting candidates with the ability 
to grow. In the rush to get sales help, the tend- 
ency has been to accept the run-of-the-mill 
engineering graduate, then dress him up as a 
salesman and place him in the field. In the future, 
sales engineers of greater stature will be needed; 
not patterned and cast, but individually wrought. 

8. The educational requirements for sales en- 
gineering have gone up a great deal in recent 
years. Our search for talent must extend beyond 
the four years in a technical school. Maturity to 
tackle industrial production problems with 
breadth of view and depth of penetration must 
be acquired by post-graduate training. 

4. The need for generalship grows more acute. 
We don’t mean the ability to command others, 
but the power to draw upon other experts and 
coordinate their skills in building sales. 

5. To meet future requirements, besides revis- 
ing our past method of selecting talent, the way 
we train sales engineers must be much more 
thorough and inclusive. It will be more carefully 
tailored to the man and to the work. 

Our talk with this mature executive convinced 
us of the importance of examining training sched- 
ules, and of setting up a growth program for 
each sales engineer as well. These are vital ob- 
jectives if sales management is to keep abreast 
with the demands of a new manufacturing world. 


MACHINERY, September, 1959 





Selecting 

Ball Bearings for 
Machine Tool 
Spindles 


Proper selection and correct arrangement in mounting are 

essential to the performance of ball bearings on machine 

tool spindles. These tasks become more complicated as 

ever-greater demands are made on the various machine 
tools being used by modern industry today 


RONALD W. MORAN, Engineering Manager 
Precision Applications 
Fafnir Bearing Co., New Britain, Conn. 
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Selecting Ball Bearings for Machine Tool Spindles 


WORK AND TOOL SPINDLES are functionally 
the most important members of machine tools. 
Consequently, in the attainment of specific re- 
quirements for spindle speed, work accuracy, and 
finish, the selection of the proper size and type 
of bearings to support these spindles is a critical 
design problem. 

Many considerations are involved in the choice 
of bearings for precision applications. Among 
those which influence the performance of ma- 
chine tool spindles are the internal fit-up and 
geometry of the bearings, the mounting arrange- 
ment, the shaft and housing mounting fits, the 
balance and alignment of the rotating parts, and 
last, but equally important, the lubrication. While 
many of these factors are significant in slow- 
speed applications, all of them must be consid- 
ered for high-speed spindles. 

Properly designed shafts for machine tool 
spindles are of generous cross-section and com- 
paratively short. This is done to minimize de- 
flection under load. For the same reason, spindle 
housings are designed heavy enough to carry the 
work load. Their cross-sections are made as uni- 
form as possible to reduce stress concentration 
and uneven deflection of the frame due to thermal 
changes. In addition, heavy, well-proportioned 
housings can function as sinks to conduct heat 
away from ball bearings. 


Tolerances for Ball Bearings 


The Annular Bearing Engineers’ Committee 
has established and standardized five classes of 
tolerances for ball bearings, known as ABEC-1, 


DIAMETER 


ABEC-3, ABEC-5, ABEC-7, and ABEC-9. The 
highest number indicates the class with the most 
exacting tolerances. Generally, ball bearings for 
machine tool spindles are made to ABEC-7 tol- 
erances. Ball bearings made to considerably 
closer tolerances than Class 7, however, are em- 
ployed for applications such as precision work- 
heads and wheel-heads. 

In Fig. 1, the chart shows the various classes 
of tolerances for 35-millimeter bore size, light- 
series ball bearings. To meet the requirements 
of the machine tool industry, even ABEC-9 tol- 
erances do not represent the ultimate, since some 
special applications warrant still higher precision. 


Types of Mounting Arrangements 


Ball bearings for machine tool spindles must 
support radial loads combined with thrust loads 
in either direction. For this reason, preloaded, an- 
gular-contact bearings of either light or extra- 
light series are generally used. Such bearings, 
having a maximum number of balls, are most 
suitable from the standpoint of capacity and 
rigidity. In addition, they are preloaded to re- 
duce axial and radial deflections and may be 
mounted in three different arrangements—back- 
to-back, face-to-face, or tandem—as illustrated in 
Fig. 2. The bearings may abut each other or may 
be separated by parallel spacers or sleeves of 
equal length. Some mountings have multiple sets 
of three or more matched bearings, depending 
on the requirements of the spindle. For extremely 
high-speed applications, ball bearings are usually 
mounted singly and preloaded by springs. 


SIDE RUNOUT| WITH 


ANNULAR BEARING ENGINEERS COMMIT TEE(A.B.E.C.)NUMBER 


Fig. 1. Tolerances of 35- 
millimeter bore, light- 
series ball bearings for 
classes established by An- 
nular Bearing Engineers’ 
Committee. Ball bearings 
for machine tool spindles 
are generally made to 
ABEC tolerances. 
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In back-to-back (DB) mountings, the most 
commonly used, the wide faces of the bearing 
outer rings project beyond the inner rings and 
abut each other. The angular lines of contact of 
these bearings diverge in the direction of the ro- 
tational axis, resulting in both axial and radial 
rigidity for the shaft and providing maximum re- 
sistance to deflection. Upon clamping the inner 
rings together by tightening the bearing lock- 
nut, a load is imposed through the balls and the 
outer rings. This takes up the internal clearance 
and places these members in compression. The 
initial amount of offset or clearance between the 
inner-ring faces, therefore, determines the 
amount of preload. 

When bearings are mounted face-to-face 
(DF), that is, with the narrow faces of the outer 
rings together, the angular lines of contact of the 
bearings converge in the direction of the rota- 
tional axis and the inner rings project beyond the 
narrow faces of the outer rings. When the outer 
rings are clamped together, the initial clearance 
between the outer rings is taken up, preloading 
the bearings. Mountings of the DF type can be 
used only at the fixed bearing location of the 
spindle. These mountings are warranted for par- 
ticular conditions of bearing assembly and re- 
moval, and offer some facility in certain applica- 
tions. 

Duplex preloaded bearings mounted in tandem 
(DT) divide the work load between the bearings. 
So arranged, with the angular lines of contact of 
the bearings parallel and in tandem, they must 
be opposed by another bearing, or a pair of bear- 
ings, to provide axial stability to the mounting. 

Where the load conditions are unusually heavy, 
two pairs of bearings are used at the work end 
of the spindle. The same is true of machines 
designed for a diversification of work over many 
speed ranges and operating loads. In such cases 
the bearings are mounted DT DB—two tandem 
pairs of bearings used in back-to-back arrange- 
ment. 

For high-speed applications, radial and axial 
rigidity and smooth spindle performance may be 
obtained by spring-loading the ball bearings with 
a predetermined thrust load. Spring loading al- 
lows the spindle to float laterally during tempera- 
ture changes without appreciably increasing or 
decreasing the original thrust load. 

Radial expansion of the inner ring, due to heat 
generated at the bearing or an interference shaft 
fit, is compensated for by the deflection of the 
spring. The balls are thus allowed to assume a 
slightly different contact angle with practically 
no change in the preload. 

In some applications, single, spring-loaded 
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Fig. 2. Three basic mounting arrangements for ball 
bearings. In preloading, they are clamped together, 
bringing both inner and outer rings into alignment. 
The initial offset between these ring faces therefore 


determines their design preload. 


bearings are employed at the front and rear 
locations, mounted in back-to-back arrangement. 
Other mountings, similarly spring-loaded, have 
a pair of bearings installed in tandem at each end 
of the spindle in back-to-back arrangement 
(DT DB). In either case, the spring pressure is 
applied to the pulley end or rear bearing posi- 
tion, placing the shaft in tension between the two 
bearing locations. 


Back-to-Back versus Face-to-Face Mountings 


Mountings having bearings applied in any of 
the face-to-face (DF) arrangements are objec- 
tionable because they provide the least rigidity. 
Furthermore, when the operating speeds are com- 
paratively high, such mountings may build up 
bearing preload excessively because of the tem- 
perature gradient between the housings, bear- 
ings, and shafts. As this gradient increases, the 
bearing preload builds up, starting a vicious 
cycle which may lead to premature spindle 
failure. 

In spindle mountings, the shaft usually changes 
in temperature at a faster rate than the housing, 
creating temperature differentials between the 
two members. Such differentials are due to their 
difference in mass and their respective abilities 
to act as heat sinks. Thus, the shaft and the inner- 
ring spacer expand at a faster rate than the hous- 
ing and the outer-ring spacer. As the shaft 
expands longitudinally and the inner-ring spacer 
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Fig. 3. To prevent increases in preload due to 
thermal expansion, back-to-back mountings 
are preferred for bearings on machine tool 
spindles. When two pairs of bearings are used, 
each pair should be mounted in tandem but the 
combination arranged back-to-back (View Z). 


lengthens, a thrust load builds up on each bearing 
and continues to increase until the equilibrium 
temperature is reached. This occurs when the 
temperature at the housing levels off and the heat 
transferred from the bearings balances the heat 
generated in them. Therefore, if the housing at- 
tains an excessively high temperature, the initial 
bearing preload is built up considerably. 

In a face-to-face mounting (Fig. 3, View V) 
the shaft expands radially and longitudinally and 
the inner-ring spacer lengthens, but at a faster 
rate than the outer-ring spacer. This thermal 
expansion causes an additional thrust to be im- 
posed on both inner rings, increasing the preload 
of the bearings. Conversely, in back-to-back 
mounting (Fig. 3, View W), the longitudinal 
expansion of the inner-ring spacer tends to re- 
lieve, rather than build up, the bearing preload. 

The two back-to-back pairs shown in Fig. 3, 
View X are mounted so that the two middle bear- 
ings are face-to-face. As previously observed, 
temperature differentials cause the preload of 
these inside bearings to increase during opera- 
tion. In bearing mountings of the type seen in 
Fig. 3, View Y, undue thrust loads are imposed 
on the two outside bearings as the temperature 
along the shaft becomes higher than at the hous- 
ing. This, in turn, unloads the two inside bearings 
and starts a vicious cycle of increasing tempera- 
ture, preload build-up, and lubricant depletion. 
The same bearings are shown correctly mounted 
in tandem and arranged back-to-back in Fig. 3, 
View Z. Lateral expansion of the shaft and inner- 
ring spacer of such mountings increases neither 
thrust loading nor bearing preload. 


Preloading Decreases Deflections 
Due to Operating Loads 


Ball bearings that are to be mounted in any of 
these arrangements are preloaded and duplexed 
for universal mounting. The advantage of pre- 
loading is that deflection decreases as the load 
increases. Duplex bearings are preloaded at the 
factory with a predetermined thrust load. When 
clamped together, their parts are subjected to 
compressive forces, bringing the balls into con- 
tact with their respective raceways, taking up 
initial clearances. Thus, the preload that was built 
into the bearings is automatically obtained. The 
condition of a preloaded ball bearing is similar 
to that of one in operation under thrust load. 
This initial thrust load serves to decrease, mark- 
edly, the axial and radial deflections when sub- 
sequent operational loads are imposed on the 
bearing assembly. 

Bearings are preloaded no more than neces- 
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Fig. 4. Graphs of radial de- 
flection versus radial load 
for pairs of one particular 
size of angular-contact ball 
bearings. Curves are for 
pairs designed for each of 
three classes of preload 
and no preload. 
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Fig. 5. Axial deflections 

plotted against axial loads 

for bearings under consid- 
eration in Fig. 4. 
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Fig. 6. The axial and radial 
deflection characteristics 
of light-series, preloaded 
ball bearings having a low 
contact angle. Curves (A) 
and (B) are for a single 
bearing while (C) and (D) 
are for a pair of bearings 
mounted in tandem. 
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sary. Excessive preload adds little to the rigidity 
of the spindle and reduces the range of operating 
speeds appreciably by causing bearings to run 
hot at higher speeds. To meet conditions of 
speed, mounting arrangement, and rigidity con- 
sistent with low operating temperatures, ball 
bearings are designed and produced with varying 
amounts of preloads from heavy to zero and, in 
some cases, with negative preloads. Comparative 
radial and axial deflection curves for pairs of one 
size of angular-contact bearings having various 
conditions of preload are shown in Figs. 4 and 5, 
respectively. 

In many cases, the amount of bearing preload 
is a compromise between attaining the desired 
degree of rigidity and reducing any adverse effect 
preloading has on the equipment. If the operat- 
ing speed is high, a heavy preload can lead to 
excessively high operating temperatures, which 
may result in early bearing failure. For these 
reasons, three classes of ball-bearing preloads are 
used—light, medium, and heavy. In certain ap- 
plications, such as high-speed motorized router 
spindles, specially preloaded, super-precision ball 
bearings are required. Such bearings are “zero” 
preloaded—that is, the faces of the inner and 
outer rings are ground flush under negligible 
load. 

To insure accurate mounting of duplex, super- 
precision ball bearings, the high points of radial 
eccentricity are marked on the faces of their 
inner and outer rings. In addition, these bearings 
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are matched to within one-half the required tol- 
erance on bores and outside diameters, and pack- 
aged in pairs. 


Angular-Contact Bearings 


Ball bearings are available with both high and 
low contact angles. Each type has inherent char- 
acteristics that are desirable for machine tool 
spindles. A bearing having a low contact angle 
has a higher rate of axial deflection and a lower 
rate of radial deflection than one with a high 
contact angle. 

In selecting the proper size and type of bear- 
ing, consideration is given to the size and con- 
struction of the spindle and the kind of mounting, 
since the latter relates directly to the spindle 
rigidity and deflection characteristics. In general, 
where the operating load is principally radial, 
low contact-angle type bearings are selected, but 
where the loading is chiefly in thrust and a high 
degree of axial rigidity is required, higher con- 
tact-angle type bearings are recommended. 
Therefore, for the majority of applications, super- 
precision ball bearings with low contact angle 
are used. However, when maximum axial rigidity 
is required in combination with heavy thrust 
loads or when high ambient temperatures are in- 
volved, bearings having the larger contact angles 
are preferred. The three established preload 
(class) values are necessarily higher for high 
contact-angle bearings than for those having low 
contact angles. 
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The axial and radial deflection characteristics 
of low angular-contact, light-series, preloaded 
ball bearings of a standard size are shown in 
Fig. 6. Curves C and D, which are for a preloaded 
tandem pair of such bearings, indicate the 
greatly reduced axial and radial deflections as 
compared to those for a preloaded single bearing 
of the same size (curves A and B). For example, 
a tandem pair of bearings under a thrust load of 
600 pounds would have an axial deflection of 
0.0010 inch, while that for a single bearing would 
be about 0.0017 inch. Similarly, the radial de- 
flections for these bearings operated under 600- 
pound radial loads would be 0.00024 inch and 
0.00049 inch. 

Axial deflection characteristics for low and 
high angular-contact, light-series, ball bearings 
identical in size but having various preloads are 
given in the two graphs in Fig. 7. A comparison 
of these curves shows that increased axial rigidity 
is offered by the high contact-angle bearings. For 
example, in the case of bearings having identical 
preloads of 125 pounds and operating under a 
work thrust load of 200 pounds, the axial deflec- 
tion would be 0.00055 inch for a low contact- 
angle, heavily preloaded bearing, and 0.00033 
inch for one having a high contact angle and a 
medium preload. 

Similar comparisons of the radial deflection 
characteristics of the same two types of angu- 
lar-contact ball bearings can be made from the 
two graphs seen in Fig. 8. These curves show 
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Fig. 8. Graphs showing the 

radial deflection charac- 

teristics at various preload 

conditions of the same low 

and high contact-angle 

bearings that are compared 
in Fig. 7. 


700 


PRELOAD 


LIGHT 
MEDIUM 
HEAVY 


that reduced radial deflections result when bear- 
ings having the higher contact angle are used. 
The indicated radial deflections are for one bear- 
ing. When employing duplex pairs of bearings 
under equal, applied radial loads, the radial de- 
flections would be approximately one-half of the 
values shown. 


Typical Mountings 


Ball bearings, either single or in pairs, may be 
spaced apart by means of parallel, equal length, 
inner- and outer-ring sleeves. In such applica- 


Fig. 9. Construction of a spindle for a six-spindle 

automatic screw machine. Two back-to-back pairs 

of bearings are used, the rear pair being allowed 
to float in the housings. 
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tions, the bearings are mounted back-to-back 
(DB) or as tandem pairs arranged back-to-back 
(DT DB) with their lines of contact diverging 
in the direction of the shaft. These mountings 
have the following advantages: 

1. The shaft, particularly if it is slender or 
hollow, is placed in tension between the 
bearing locations, thereby increasing its re- 
sistance to bending and helping to promote 
smooth running. 

. A high degree of bearing rigidity is pro- 
vided in both the radial and axial directions 
under a wide range of loading conditions. 

. Good rigidity is obtained with less bearing 
preload. In this way, satisfactory operating 
temperatures may be maintained even at 
high spindle speeds. 


The spindle construction for a six-spindle auto- 


matic screw machine is shown in Fig. 9. This ar- 
rangement meets the requirements of diverse 
operating conditions involving wide ranges of 
speeds and loads and constant accuracy of work 
at maximum production rates. Because of the 
hollow shaft construction and the short distance 
between the bearings, duplex pairs are used at 
each location. This affords a high degree of ra- 
dial rigidity and adds stiffness to the shaft. The 
first bearing is flanged to permit a straight hous- 
ing bore and the rear pair are allowed to float in 
the housing, making an outer-ring spacer be- 
tween the two pairs unnecessary. Lubricating oil 
for the bearings is circulated under pressure, a 
filter being installed in the line. 

The precision grinding work-head seen in the 
upper half-section of Fig. 10 is capable of main- 
taining straightness and roundness within ten 





Fig. 10. (Right) Arrange- 
ment of ball bearings in 
work-heads for precision 
grinding. The upper half- 
section shows duplex tan- 
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heavy-duty operation. The 
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applications. 



































Fig. 11. (Left) Preloaded 
back-to-back pairs of bear- 
ings support this spindle 
for a toolroom surface 
grinder. The outer sleeve 
is doweled to the housing 
near the wheel-end bear- 
ings and the rear bearings 
float axially to compensate 
for unequal thermal expan- 
sion during operation. 
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millionths (0.000010) of an inch. For this degree 
of dimensional control, tandem pairs of ultra- 
precision bearings and a shaft of extra stiffness 
are used. The bearings for such applications are 
manufactured to tolerances closer than those for 
ABEC-9 specifications. Equally important is the 
high degree of workmanship and accuracy with 
which the shaft, housing, and component parts of 
the work-head must be made. In the upper half 
of the cross-section, duplex tandem bearings are 
shown at each location. This arrangement is used 
for heavy work. For lighter duty, single bearings 
are employed at each location, as shown in the 
lower half of the same cross-section. In either 
case, the bearings are packed with grease. 

A typical high-speed internal-grinding spindle 
incorporates two single bearings mounted in 
back-to-back arrangement. The bearings are pre- 
loaded, often with a nest of coiled helical springs 
in a cartridge located at the wheel end of the 
spindle. The thrust load exerted by the springs 
assures that the balls contact the raceways under 
all operating conditions and also places the por- 
tion of the shaft between the bearings in tension. 
Construction of the spindle must provide protec- 
tion against the intrusion of coolant and foreign 
matter. For lubrication, the bearings are packed 
with grease prior to mounting. 

The toolroom surface grinder spindle shown 
in Fig. 11 is mounted in duplexed, super-preci- 
sion, preloaded bearings. This arrangement pro- 
vides the necessary rigidity in both directions 
and performs well at low operating temperatures. 
The housing is bored straight through to elim- 
inate shoulders and help assure alignment. Al- 
though the outer sleeve is doweled to the housing 
to stabilize the spindle axially at the wheel-end 
bearing, the rear bearings are allowed to float and 
thus compensate for size variations due to ther- 
mal changes. In this application, the bearings are 
also grease-lubricated. 

A router, driven by a 30-hp motor at speeds up 
to 15,000 rpm, is shown in Fig. 12. Matched light- 
series, angular-contact, duplex ball bearings with 
zero preload are mounted back-to-back at the 
work end of the router spindle. This mounting 
affords the rigidity necessary for routing through 
aluminum plate 1 inch thick with a single pass. 
The upper bearing is spring-loaded and per- 
mitted to float. Oil-mist lubrication is employed. 


Mounting Fits Influence Bearing Preload 


Housing and shaft mounting fits are extremely 
important in the proper application of ball bear- 
ings. The bearings, shaft, and housing must be 
rigid over a wide range of speeds and loading 
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Fig. 12. At the work-end, the spindle of this 
high-speed router is mounted in specially 
matched angular-contact ball bearings de- 
signed to provide zero preload. A floating 
spring-loaded bearing is employed to support 
the upper end of this precision spindle. 
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Fig. 13. Spindle used for 
precision boring. The bear- 
ings are preloaded to pro- 
t— vide sufficient rigidity un- 
YY der heavy loads and yet not 
overheat when the machine 
is operated at high speeds. 





conditions. In the heavy-duty precision boring 
spindle shown in Fig. 18, a pair of extra-light- 
series ball bearings preloaded to 200 pounds are 
employed at the front end and a pair of light- 
series, lightly preloaded ball bearings, at the drive 
end. Operating speeds of this spindle vary be- 
tween 200 and 3000 rpm. Grease lubrication is 
used. 

When the imposed load on the bearings is the 
lightest and the speed is at the maximum, the 
highest temperatures develop. The amount of 
bearing preload is determined primarily from 
these operating conditions. At the lower speed 
ranges, the operating loads are heavier and the 
bearing deflections greater. Therefore, the bear- 
ing preload must be high enough to provide ade- 
quate bearing rigidity under the heaviest loads 
and still maintain reasonable temperatures when 
the machine is operated at high speeds. 

In this application, the bearings are matched 
with the shafts to obtain a fit between 0.0001 inch 
loose and 0.0001 inch tight, the ideal being line- 
to-line. Housing bores and bearing outside diam- 
eters are matched to obtain a fit of between 
0.0002 to 0.0005 inch loose, the average fit being 
0.0003 inch loose. To maintain the 200-pound 
preload on the front bearings, they must not fit 
excessively tight on the shaft since an interfer- 
ence fit expands the inner ring and proportion- 
ally increases the bearing preload. 

The effects of shaft fit on bearing preload for 
a solid shaft are illustrated graphically in Fig. 14. 
This chart shows that an 0.0002-inch interference 
fit increases the initial preload of the bearings 
used from 200 to 325 pounds and an 0.0005 inch 
interference fit increases it to 550 pounds. 

When ball bearings are spring-loaded and the 
inner ring is expanded by an interference fit on 
the shaft, the preload does not build up because 
the resultant change in spring pressure is negli- 
gible. For this reason, in some spring-loaded ap- 
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plications where the thrust is principally in one 
direction, bearing lock-nuts are eliminated and 
the interference fit is depended upon to secure 
the inner rings on the shaft. Such arrangements 
allow the bearings to be located closer to the 
work and eliminate the necessity of lapping or 
scraping of lock-nuts. 


Heat Generation 


When ball-bearing spindles are grease-lubri- 
cated, the heat generated is removed only by 
conduction through the surrounding parts. With 
jet or circulating oil lubrication, generated heat 
is dissipated by the oil passing through the bear- 
ings as well as by conduction through the shaft 
and housing. Both means of removing heat from 
the bearings are important but, generally, dissi- 
pation through conduction is less obvious. 

As an example, in an oil-mist-lubricated grind- 
ing spindle the nose or wheel-end bearings are 
fixed and close to the grinding coolant. The 
pulley end or rear bearings are secured axially 
on the shaft but permitted to float laterally in the 
housing to compensate for size variations due to 
thermal changes. Heat is conducted away from 
the front bearings at a faster rate because of the 
mass of the spindle nose and the intimate con- 
tact of the outer rings with the housing shoulder, 
the end cover, and the housing bore. This con- 
duction, coupled with oil-mist lubrication and the 
proximity of the grinding coolant, takes away 
generated heat efficiently. 

The rear or floating pair of bearings are not so 
favored. Usually, the mass of the shaft at the 
pulley end is not great. The pulley possesses some 
heat-conduction ability but also receives heat 
generated by belt friction. The bearing outer 
rings do not contact the housing or the end cover. 
Thus, dissipation of heat is limited to the passage 
of oil through the bearings and to conduction at 
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the periphery of the outer rings and the housing. 

Low operating temperatures, combined with 
adequate spindle rigidity, are important and 
highly desirable for precision machine tools. This 
is particularly true for high-speed grinding spin- 
dles where the preload of the bearings is the 
principal load imposed upon them. Some of the 
benefits derived from low operating temperatures 
are better dimensional stability of the processed 
work, less need for bearing lubrication, preven- 
tion of objectionable heat at the external surfaces 
of the spindle housing, and elimination of trou- 
bles due to thermal effects on mounting fits and 
preloads. 

The heat developed at the ball bearings under 
load is a function of the operating speed and the 
bearing preload. Preloading is necessary for 
maximum axial and radial rigidity. Unfortunately, 
if speeds are increased, the bearing preload may 
have to be lessened to maintain proper operating 
temperatures at the bearing. 

For high-speed operation, the bearing preload 
should be kept to a minimum necessary to assure 
sufficient bearing rigidity. In cases where lower 
operating speeds are desired, bearing preloads 
may be increased to obtain additional bearing 
rigidity, provided the proper operating tempera- 
tures are maintained. Thus, a balance between 
heat generation and spindle rigidity dictates the 
amount of bearing preload that is used, commen- 
surate with the operational speed and the bearing 
life required. How bearing preloading affects 
operating temperatures was discussed and 


graphically illustrated in Macuinery’s Reference 
Section for June, 1958. 

For work-head spindles, the operating speeds 
are generally low and the loading conditions 
heavy. Maximum radial and axial spindle rigidity 
are required under these loads, making increased 
bearing preload mandatory. 


Permissible Speeds for Various Mountings 


In the determination of limiting operational 
speeds corresponding to the permissible ball- 
bearing preloads for machine tool spindles, many 
influencing factors are involved. Among those 
considered are spindle mass and construction; 
type of mounting; spindle rigidity and accuracy 
requirements; spindle loads; service life; type of 
service, intermittent or continuous; and method 
of lubrication. 

Because of the complexity of this subject, an 
answer encompassing all of the factors is difficult. 
Over a period of several years, however, data 
from actual field applications have been accumu- 
lated and compiled. To present this material as 
concisely as possible, the lubrication-speed guid- 
ance chart, shown in Fig. 15, was plotted. These 
curves may serve as a guide to the determination 
of the types of lubrication and mounting to be 
used in machine tool spindle bearings, and the 
permissible speeds for operating different sizes 
of these bearings. High-speed spindle bearings of 
the light and extra-light series are included, and 
bore sizes are from 8 to 80 millimeters. 
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Fig. 14. The effect of shaft 
fit on bearing preload for 
extra-light-series, angular- 





contact bearings having a 
90-millimeter bore and 
mounted back-to-back. 
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Fig. 15. This chart was devised as an aid in determining the type of 
mounting, method of lubrication, and permissible operating speeds 
for ball bearings on machine tool spindles. 
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Curves A and B are for exceptionally high 
speeds where oil-mist lubrication is definitely re- 
quired. Ball bearings for these applications are 
spring-preloaded. Such mountings include wheel- 
head spindles driven by induction motors oper- 
ated on high-frequency current. Curve C is for 
grease-lubricated, spring-preloaded ball bearings, 
generally mounted singly. In these applications, 
the grease is sealed in for the life of the bearing 
as in the case of belt-driven, high-speed spindles 
for internal precision grinding. Curve D is for 
grease-lubricated universal duplex mountings 
with ball bearings having a light, built-in pre- 
load. These bearings are generally mounted in 
pairs, back-to-back, with or without inner- and 
outer-ring spacers. 


Bearings for Extremely High Speeds 


The conventional type of angular-contact ball 
bearing employed for high-speed spindles has 
one-piece inner-ring land-riding retainers and 
counterbored outer rings. But certain limitations 
exist on its use for extremely high speeds. Ex- 
amination of some bearing parts that had failed 
revealed the speeds to have been so high that 
centrifugal force had caused the balls to override 
the counterbored side of the outer ring. 

Although centrifugal force on the balls in bear- 
ings is negligible at slow speeds, it increases with 
the square of the speed and becomes an impor- 
tant factor in the design of bearings for very 
high speeds. Centrifugal force places a load on 
the outer ring and serves to decrease the initial 
contact angle. In the attainment of equilibrium 
within the bearing, the contact angle is increased. 

Bearings having outer rings of the Conrad type 
construction with symmetrical outer-ring lands 
have given good performance at these speeds. In 
addition, maximum ball complements are re- 
quired to maintain a high degree of rigidity. Both 
features are incorporated in ball bearings with 
counterbored inner rings and outer-ring, land- 
riding retainers. Since the inner ring is open- 
sided, this construction permits the immediate 
entry of oil-jet lubrication to the inner-ring race- 
way and ball load zone, the oil passing radially 
outward. Thus, the oil is effectively utilized for 
lubrication and for dissipating generated heat. 

Two wheel-heads of the type shown in Fig. 16 
employing these bearings were placed on a pro- 
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Fig. 16. Wheel-head for extremely high-speed opera- 

tion. The bearings used have symmetrical outer 

rings, counterbored inner rings, and outer-ring land- 

riding retainers. This construction permits easy 

lubrication and prevents bearing failure due to 
the high centrifugal forces encountered. 


duction line for grinding internal raceways and 
bores and operated at 100,000 rpm. The bearings 
were oil-mist-lubricated and the motor casing, 
water-cooled. Operating temperatures of the 
wheel-heads directly over the bearings did not 
exceed 100 degrees F. and no bearing failures 
were encountered in more than 3000 hours of 
operation. At 100,000 rpm, the inner ring of each 
bearing completed 18 billion revolutions and 
traveled 550,000 miles at a speed of 180 miles per 
hour. 

The performance of these wheel-heads poses a 
question. Can 3000 hours be considered good 
ball-bearing life? Perhaps this is answered best 
by making a comparison. To equal the distance 
represented by 18 billion revolutions, the rear- 
axle bearings of an automobile, traveling at 50 
miles per hour, would have to run continuously 
night and day for about twenty years. 





The properties and new applications of 


materials used in the 


Free-Cutting Brass Rod for Automatic 
Screw Machine Applications 


A free-cutting brass rod called “3 Mark Rod” 
has been introduced by Chase Brass & Copper 
Co., Waterbury 20, Conn. Developed for use in 
high-speed screw machines, the product is said 
to offer closer tolerances in “off-the-shelf” length 
and straightness and also to offer protection 
against feed-finger breakage due to the control of 
chamfer. It is available in round, hexagonal, 
octagonal, and square shapes and the straightness 
in a round rod is controlled to plus or minus 1/4 
inch in a 10-foot length. In other shapes, straight- 
ness is controlled to 3/8 inch in a 10-foot length. 


High-Strength Aluminum Casting 
Alloy that is Heat-Treatable 


A high-purity aluminum alloy called “MA-356,” 
which can be used to make sand and permanent- 
mold castings for missiles and high-performance 
aircraft, has been developed by Rolle Mfg. Co., 
3rd and Cannon Aves., Lansdale, Pa. A variant 
of the conventional A-356 alloy, this material is 
highly responsive to heat-treatment. In the T-6 
condition the ultimate strength ranges from 
40,000 to 50,000 psi and the yield strength from 
30,000 to 40,000 psi. The elongation is from 2 to 5 
per cent. This alloy regularly exceeds the physi- 
cal properties specified in MIL-C-21180A. 


Adhesive and Sealer for Metals 
and Non-Metals 


An adhesive and sealer that can be used to re- 
pair virtually everything from a broken chair leg 
to a cracked engine block has been announced by 
Cycleweld Chemical Products Division, Chrysler 
Corporation, Detroit 31, Mich. Called “Cycleweld 
Liquid Iron,” it is a putty-like synthetic plastic 
that sets into a substance like iron a few hours 
after it is mixed with a clear liquid hardener. 
After hardening, it can be ground, sanded, 
shaped, filed, or drilled. It dries in air without 
heat or pressure and will bond iron, bronze, wood, 
aluminum, brass, porcelain, marble, glass, and 
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mechanical industries 


other materials. The product is durable, non- 
shrinking, and nonexpanding during drying, and 
will withstand the corrosive effects of mild acids 


and alkalis. It may be painted with any type of 
paint. 


Coolant that Arrests Saw-Blade Wear 
and Promotes Clean Edges 


A cutting coolant called “Keystone 106,” that 
is used in the ratio of 10 parts of water to 1 part 
of coolant, is being produced by Keystone Lu- 
bricating Co., 3100 North 21st St., Philadelphia, 
Pa. It is a high-detergency, water-soluble coolant 
which contains no oils and forms a true chemical 
solution. The coolant is rust-inhibiting. It is odor- 
less, smokeless, nonflammable, harmless to the 


skin, and unaffected by either extreme heat or 
freezing. 


Water-in-Oil Fire-Resistant 
Hydraulic Fluid Offered 


A water-in-oil, emulsion type hydraulic fluid 
with fire-resistant properties, a viscosity index of 
130, and a good film strength at high tempera- 
tures has been offered by Sun Oil Co., 1608 Wal- 
nut St., Philadelphia 3, Pa. “Sunsafe,” as it is 
called, may be used in any hydraulic system 
where a fire-resistant type fluid is considered de- 
sirable or necessary at pressures up to 2000 psi 
and operating temperatures up to 150 degrees F. 

The fluid may be used with all centrifugal, 
rotary, and reciprocating or piston type hydraulic 
pumps incorporating plain or friction type shaft 
bearings, except where manufacturer's instruc- 
tions indicate otherwise. 


Wear-Resistant Extruded Manganese- 
Bronze Alloy for Machine Parts 


Development of an extruded manganese- 
bronze alloy for long-wearing application in 
bushings, gears, cams, shafts, and connecting- 
rods has been announced by Ampco Metal, Inc., 
1745 South 38th St., Milwaukee 46, Wis. The 
alloy, called “Ampcoloy 666,” is extruded from 
continuous-cast billets. It has good bearing char- 
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acteristics, good machinability, and high resist- 
ance to wear and corrosion. Its wear-resistant 
characteristic facilitates its use for high-produc- 
tion runs in automatic machines. 


Nonflammable, Almost Nontoxic Agent 
Available for Degreasing 


The availability of “No-Tox,” a degreasing 
agent with characteristics similar to carbon tetra- 
chloride, has been introduced by Electro-Chemi- 
cal Products Corporation, 427 Bloomfield Ave., 
Montclair, N. J. This product has the same MAC 
rating as isopropyl alcohol, dries quickly, and is 
said to be safe. It is also said to be completely 
nonflammable, and to have low toxicity. The 
agent can be used in any type of degreasing op- 
eration with the exception of vapor-phase de- 
greasing. 


Aluminum Sandwich Core Material 
that Serves Production Tooling 


An aluminum sandwich core material with 
unique “drape” characteristics is being used as a 
production-tooling material, according to the pro- 
ducer, Narmco Resins & Coatings Co., 600 Vic- 
toria St., Costa Mesa, Calif. Called “Multiwave,” 
it was originally designed as a core material for 
high-strength, lightweight aircraft structures of 
complex design. Recently, it has been adapted to 
the construction of a variety of production tools 
including welding jigs, holding fixtures, and large 
molds for forming plastic and light-metal parts. 
Tools are made up of sandwich panels with thin 
skins of reinforced plastic on both sides of the 


This forged piece made 
of Firth Sterling's forge- 
able sintered tungsten 
has been machined cold 
with a conventional tung- 
sten-carbide tool. Note 
the type of chips that 
have resulted. 
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core material. This material has good formability 
and may be draped over the most complex molds 
or shapes, including those with compound curves. 


Cold, Dilutable Stripper for 
Epoxy Enamels 


A cold, chlorinated, liquid stripper for epoxy 
enamels dilutable with up to twenty parts 
by volume of water has been developed by 
Enthone, Inc., New Haven, Conn. Called “Strip- 
per S-26,” it is acidic in nature and nonflammable. 
The stripper is used at room temperature and 
acts by wrinkling and detaching the enamel from 
the base metal. It has been used to remove epoxy 
coatings from most metals including steel, alumi- 
num, copper, brass, and zinc die-castings. 


Forgeable Sintered Tungsten that May 
Be Machined Conventionally 


The availability of readily forgeable sintered 
tungsten and tungsten-alloy billets and _pre- 
formed shapes has been announced by Firth 
Sterling, Inc., 3113 Forbes St., Pittsburgh 30, Pa. 
The metals are available in hollow conical and 
cylindrical shapes up to 8 inches in diameter and 
4 inches long, as well as in billets 4 1/2 inches in 
diameter and 12 inches long. The tungsten- 


molybdenum alloy contains 50 per cent tungsten 
and 50 per cent molybdenum. It has a melting 
point close to 5300 degrees F. 

These materials are used for components in jet 
aircraft frames and engines, missiles and space 
vehicles, as well as for radiation shielding, 
counterweights, and gyro rotors. 













IN SHOPS 
AROUND 
THE COUNTRY 






Camera highlights of some in- 
teresting operations performed 
in various metalworking plants 


ANNEAL-GO-ROUND—This automatic table at Raytheon 
Mfg. Co.’s power tube plant in Waltham, Mass., 
solves a bottleneck in magnetron tube production by 
speedily annealing glass-to-metal sub-assemblies. 
After being heated, spun, and sealed on lathe seen in 
background, the sub-assemblies are loaded on rotat- 
ing fixtures on the table. Indexing aligns the fixtures 
with five groups of gas jets. Temperature of first 
group is 400 degrees C. and falls gradually to 100 
degrees C. at the fifth. 


MIGHTY ATLAS—A 60-foot tank for an Atlas ICBM moves via cranes to the final assembly 
area in the plant of Convair’s Astronautics Division, San Diego. All supports have been re- 
moved from the skin-thin tank, and it has been pressurized to hold its shape. The tanks 
being assembled below it still have supporting rings around them. The tank will be 
mated to the propulsion section, and the control, guidance, telemetry, power supply, 
tracking, and other systems will be added. 
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JUNIOR ARTILLERY—At Nichols In- 
dustries, Inc., Jacksonville, Tex., toy 
gun barrels of die-cast zinc are now 
finished by vacuum metallizing in 
Stokes plating equipment. Parts are 
first lacquered, then go on revolving 
spiders on a metallizing reel and are 
rolled into a chamber. When proper 
vacuum has been reached, molten 
aluminum wire heated by tungsten 
filaments hanging in the chamber is 
vaporized, coating all exposed sur- 
faces. The vacuum is then broken, 
the door opened, and the work is 
ready to be removed. 


4-MICRO-INCH FINISH—Grinding 
marks are removed from a column 
sleeve for a Hole Wizard radial drill 
by superfinishing, at the American 
Tool Works Co., Cincinnati. The 
operation is performed on a Pace- 


maker lathe equipped with a Gisholt 
attachment. With the sleeve revolv- 
ing slowly, the attachment oscillates 
superfinishing stones laterally. In 
four to six hours, a ground finish of 
16 to 32 micro-inches is reduced to 
4 to 8 micro-inches. 


PROJECT MERCURY—The American 
Welding & Mfg. Co., Warren, Ohio, 
believes these titanium rings it is 
fabricating are the largest ever to 
be made of the metal. The rings, 
74.050 inches in diameter and 2.875 
inches thick, are for the NASA’s 
Project Mercury, America’s program 
for sending its first man into orbit 
around the earth. The huge rings 
are held to a tolerance of plus or 
minus 0.010 inch during roughing 
operations. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Cincinnati ““Grind-A-Mate” Gaging System 


Missile control valves, fuel in- 
jector plungers, and similar shaft- 
like work-pieces are ground to fit 
mating parts within millionths of 
an inch on equipment embodying 
a “Grind-A-Mate” gaging system. 
The machine, built by the Cincin- 
nati Milling Machine Co., Cin- 
cinnati, Ohio, a 4-inch precision 
grinder, can also be used to ad- 
vantage for one-of-a-kind parts 
such as master gages. All elements 
are under complete control in an 
automatic cycle, so that accurate 
work is consistently produced. 


Tolerances are held within 
0.000010 inch for roundness, 
0.000020 inch for straightness, and 
0.000025 inch for size. A surface 
finish of 4 micro-inches is obtained. 
The gaging system, developed by 
Cincinnati engineers, consists of 
inside- and outside-diameter air 
units and a high-amplification dif- 
ferential meter. The  outside- 
diameter unit, an integral caliper, 
does not touch the work, thus 
eliminating any chance of chatter 
or taper. 

In operation, the air units are 


set from masters. Clearance is 
“dialed in.” The part to be matched 
is placed on the inside-diameter 
gage and the work-piece is posi- 
tioned between the centers. After 
the outside-diameter gage is swung 
into position, the cycle start button 
is pressed and the operation pro- 
ceeds automatically. Cycle time for 
average stock removal of 0.0003 to 
0.0008 inch is approximately one 
minute. To grind without mating, 
the inside-diameter gage is simply 
inactivated. If matched grinding 
is not likely to be required, the 


Fig. 1. Machine and gaging system for matched-hole grinding to millionths of an inch 
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SHOP EQUIPMENT 








material-handling appliances recently introduced 


Fig. 2. These two plungers, 

shown with their respective 

valves, represent the type of 

work for which the gaging sys- 
tem was designed 


gaging system can be provided 
with an outside-diameter gage 
only. 

To obtain precision measured in 
millionths, the machine is extreme- 
ly rigid, and is fitted to alignment 
specifications about five times as 
stringent as those for a standard 
grinder. Weight has been in- 
creased substantially; for example, 
minimum wall thickness in the base 
casting is 3/4 inch. Hydraulics are 
isolated, all motors are super- 
dynamically balanced, and special 
attention is given to transmission 
of power in order to eliminate 
vibration. Taper is controlled by a 
“Gage-Line,” an electronic device 
which continuously checks align- 
ment of the centers. 

The completely automatic con- 
trol of all functions during the 
cycle assures that the ultra-close 
tolerances are held. Control of the 
infeed illustrates this. When the 
cycle begins, a normal infeed rate 
is used to remove stock. At a given 
point in the process, the rate is 
reduced for final sizing. This point 
is set on the control gage and is 
recognized by a pressure switch 
which reads the changing resist- 
ance in the air caliper. A second 
pressure switch is actuated when 
final size is reached, retracting 
the wheel-head. 


In order to preserve roundness 
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Fig. 3 Diagram showing control between mating parts and work-piece 


of the work to a high degree of ac- 
curacy, infeed of the wheel-head 
must be maintained at a smooth 
and continuous rate. This is neces- 
sary to assure a uniform feed per 
revolution, proper speed ratio be- 
tween wheel-head and work, and 
control over stick-slip or friction. 
Thermal conditions are also 
carefully controlled. For example, 
coolant temperature is regulated 


by a differential thermostat to 2 
degrees above room temperature. 
By the time it reaches the work, 
evaporation has cooled it to work- 
piece temperature. Variable-de- 
livery hydraulic pumps are used 
to minimize blowoff through re- 
lief valves, thus maintaining the 
ambient temperature of the oil at 
a relatively low level. 

Circle Item 565 on postcard, page 195 


Fig. 4. Caliper, shown in swung-out position, never touches the work surface 
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Fig. 1. Gorton 1-22 Mastermil equipped with 180-degree Auto-Trace electrohydraulic system 


Gorton “Auto-Trace” Automatic Milling Machines 


Two automatic milling machines 
of the tracer-controlled type, fea- 
turing a combination of electronic 
tracing and hydraulic-power feeds, 
have been announced by the 


George Gorton Machine Co., Ra- 
cine, Wis. Fig. 1 shows the Gorton 
1-22 Mastermil equipped with 
180-degree “Auto-Trace” electro- 
hydraulic duplicator specially de- 


signed for accurate, three-dimen- 
sion scanning. The Gorton 9-J ver- 
tical mill, equipped with 360-de- 
gree Auto-Trace electrohydraulic 
system, is shown in Fig. 3. This 
machine is especially adapted for 
fast, accurate profiling by auto- 
matic tracing. 

The Mastermil, Fig. 1, is an au- 
tomated unit incorporating many 
features designed for milling con- 
vex and concave shapes at higher 
feed rates and to closer tolerances 
than was previously possible. This 
equipment can also be operated 
as a conventional power or hand- 
feed milling machine, utilizing the 
full length of table and saddle 
feed-screws. With electrohydraulic 
tracing the machine is not “paced” 
by the operator and accuracy is 
not subject to human error. Thus, 
rejects and scrap are eliminated 
and hand-finishing time is cut to a 


Fig. 2. Machine shown in Fig. 1 
set up to reproduce part of pis- 
ton mold from a finished mold 
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Fig. 3. Gorton 9-J vertical mill 
equipped with 360-degree Auto- 
Trace electrohydraulic system 


minimum. Little attention is re- 
quired of the operator, only occa- 
sional cutter inspection being nec- 
essary. With increment cross-feed, 
this machine also does three-di- 
mensional jobs automatically. 

The Auto-Trace electrohydrau- 
lic system of the unit is stand- 
ardized as to tracer, control con- 
sole, and hydraulic pump and 
tank. However, the application of 
this system to various Gorton mill- 
ing machines may differ, due to 
customer requirements and the in- 
dividual design features of each 
machine. 

The Gorton 1-22 Mastermil, 
Fig. 1; the 9-J vertical mill; the 
2-28, 3-34, and 3-48 gear-driven 
vertical mills; and the Gorton 
double-column bedmill can all be 
factory-equipped with the Gorton 
Auto-Trace electrohydraulic 180- 
degree duplicating system. Special 
machine applications are also 
available through the company’s 
special machine division. 

The close-up view, Fig. 2, shows 
a typical setup on the machine il- 
lustrated in Fig. 1. Here, the 180- 
degree Auto-Trace electrohydrau- 


lic system is employed to repro- 
duce automatically, in three di- 
mensions, part of a piston mold 
from a finished mold. 

The minimum center-to-center 
distance between tracer and cutter 
spindles of the Mastermil, Fig. 1, 
is 12 1/2 inches, and the maximum 


distance, 25 3/4 inches. Vertical 
adjustment is 10 inches and cross 
adjustment, 5 1/2 inches, Distance 
from tracer-spindle nose to table 
top ranges from 0 to 16 7/8 inches. 
Longitudinal table feed hydrauli- 
cally or by feed-screw is 21 1/2 
inches and cross table feed, 9 1/2 


Fig. 4. Vertical mill, Fig. 3, equipped to automatically profile a printing-press shifter fork 
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inches. Hydraulic feed of 4 inches 
plus screw feed of 12 inches gives 
the knee a total vertical feed of 
16 inches. 

This Mastermil is 80 inches in 
height and requires a floor space 
88 inches wide by 77 3/4 inches 
deep. The console is 28 1/2 inches 
wide by 24 inches deep by 48 1/2 
inches high. Tank and pump unit 
is 26 inches high, 23 inches wide, 
and 40 3/4 inches deep. The ma- 
chine weighs 3400 pounds. 

The 9-J vertical mill, Fig. 3, is 
equipped with the 360-degree 
Auto-Trace electrohydraulic  sys- 
tem. This automatic profiler is de- 
signed to increase productivity, 
lower costs, provide better finishes, 
and hold work to closer tolerances. 
Tracing and cutting are completely 
automatic. The automatic profiler 
operates in all lateral directions 
(360 degrees) and can also be fur- 
nished at additional cost with au- 
tomatic, vertical increment feed. 
While in operation, it requires only 
occasional cutter inspection. 

An outstanding feature is that 
the electronic tracer control has 
been combined with hydraulic 
feeds. The result is claimed to give 
a new standard of accuracy due to 
the instantaneous reaction of the 
sensitive electronic tracer and the 
smoothness of hydraulic power. 








Repetitive accuracy (one piece 
or a production run—part to mas- 
ter or part to part) to closer limits 
is said to be possible on this ma- 
chine. The human element of 
error is entirely eliminated once 
the setup is completed and the ma- 
chine takes over. The tracing sys- 
tem is specially adapted for pro- 
filing inside or outside contours 
of simple or complex shapes. 
This includes machining extruding 
dies, punch and die sets—both 
male and female—and cutting pro- 
peller and impeller blades. It can 
be used for profiling multiple sec- 
tions—male or female—from a 


single section master; is excellent 
for sizing flame-cut or flat-forged 
parts, and for profiling deep open- 
ings or ports by employing the 
special increment vertical feed. 
With multiple cutter spindles, 
more than one piece can be pro- 
duced from a single master. 

Fig. 4 shows a typical setup of 
this machine. The work consists of 
automatically profiling a printing- 
press shifter fork. This vertical 
mill, Fig. 3, is somewhat larger and 
heavier than the one shown in 
Fig. 1, and has a slightly larger 
work-handling capacity. 

Circle Item 566 on postcard, page 195 


Fast-Spacing Table for Precision Drilling Machines, 
Controlled by Tape System 


A two-axis, tape-controlled po- 
sitioning table, said to be the larg- 
est and fastest available for pre- 
cision drilling machines, is a 
product of the Cincinnati Bickford 
Division of Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 
It is operated by a numerical-con- 
trol system developed specifically 
for it by Concord Controls, Inc., 
Boston, Mass., and Cincinnati Bick- 
ford. The table measures 38 by 50 
inches and has a travel range of 32 
by 44 inches; load capacity of 
10,000 pounds; and a rapid-traverse 





Two-axis, tape-controlled spacing table brought out by Cincinnati Bickford 
Division of Giddings & Lewis Machine Tool Co. 
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positioning speed of 360 inches per 
minute. The control is operated by 
standard, punched paper tapes. 

The numerical positioning sys- 
tem, operated by either punched 
tape (choice of several sizes) or a 
manual keyboard, is designed to 
position up to 5 tons of work for 
drilling, reaming, boring, tapping, 
or layout at speeds of 360 inches 
per minute at accuracies to within 
0.001 inch and with repetitive ac- 
curacy to within 0.0005 inch. 

Instructions can be punched 
into 7/8- or l-inch tape on a stand- 
ard tape-preparation unit. Five- 
channel tape can also be employed. 
The system works on a decimal sys- 
tem, eliminating complicated con- 
version tables. If work prints call 
for holes or locations not provided 
for on the punched tape, the op- 
erator can assume control of the 
table and insert additional instruc- 
tions from a keyboard on the con- 
sole. 

The table operates in all four 
work quadrants, accepting either 
plus or minus commands in the X 
or Y axis or in both these axes. In 
the latter case, traversing (at a 
speed of 360 inches per minute) 
and final positioning (at a speed 
of 20 inches per minute) take place 
in both axes simultaneously. 

Tape can be prepared at any 
time prior to release of the produc- 
tion order to the shop. Once used, 
it can be stored until it is needed 
again, then removed and placed on 
the tape reader in the control con- 
sole. If additional positions are re- 
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quired, or a block of information 
must be removed, the tape can be 
cut and spliced by using ordinary 
scissors and mucilage. 

To produce a part, the machine 
operator first clamps the work to 
the table in the usual manner. He 
then inserts the tape in the trans- 
port at the front of the console, 
snaps the mode or cycle switch to 
the “manual” position, and turns 
on the power. In this “manual” 
mode, the operator sets the con- 
trol circuits to the setup position 
by means of push-buttons. Next, 
he changes the switch to “setup” 
mode and brings the table to that 
same position. Rotating the switch 
to its third position, marked “tape,” 
serves to lock the table and cir- 
cuits. The operator then presses 
the start button and follows his 


manuscript as the tape automati- 
cally assumes control and guides 
the table in the complete machin- 
ing cycle. 

An exact numerical read-out is 
given to the operator by indicators 
located on the console. This visual 
measuring system enables the op- 
erator to verify each position as it 
is reached, thus introducing qual- 
ity control on the job. Additions to, 
or changes in, the program are 
easily handled: the operator 
merely switches to the “manual” 
mode at the desired point in his 
manuscript and punches the ap- 
propriate push-buttons on the ten- 
digit console keyboard. As soon as 
he switches back to “tape” and 
presses the start button, automatic 
operation resumes. 

Circle Item 567 on postcard, page 195 


Sundstrand Multiple-Cycle Tracer Lathe 


A 25-hp, multiple-cycle, hydrau- 
lic tracer lathe that permits three 
roughing cuts and a finish-turning 
cut to be made from the same tem- 
plate is announced by Sundstrand 
Machine Tool, Division of Sund- 
strand Corporation, Belvidere, Ill. 
The closely coupled stylus and 
cutting tool of this lathe are de- 
signed to reduce the possibility of 
deflection and thus insure a high 
degree of accuracy. 

To simplify setup and insure 
maximum accuracy, graduated 
scales are provided for dog setting, 
template positioning, tailstock po- 
sitioning, and location of the cross- 
facing slide. Dial indicators at the 
top of the tracing carriage permit 
accurate depth setting of the first 
three cuts. After the three rough- 
ing cuts are taken, the tool turret 
indexes for the finishing cycle with 
a 0.020-inch depth of cut. This ar- 
rangement makes it practical to 
use carbides for the first three cuts 
and finish the job with ceramic 
tools, if desired. The machine is 
designed for maximum utilization 
of ceramic tooling. 

Model 14T-25 has a transmission 
type head which provides an auto- 
matic speed change for the finish- 
ing cut. Two- or four-speed heads 
are available on standard models. 

Spindle speeds from 340 to 3100 
rpm are available with the two- 
speed head. The four-speed head 
has a range of from 225 to 3100 
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rpm. Pick-off gears are used to se- 
lect the required speed. Feed is in- 
finitely variable within a range of 
4 to 50 inches per minute. Rapid 
traverse rate is 230 inches per min- 
ute. 

A facing slide with a separate 
feed unit is available as an op- 
tional extra. It can operate at any 
time during the machine cycle, de- 
pending upon the requirements of 
the part being produced. Tool re- 
lief to the facing slide can also be 


added. Loading of work is simpli- 
fied because the center line of the 
spindle is within easy reach of the 
operator. Also, the open loading 
area makes it easy to apply auto- 
matic handling equipment. The 
large, open, chip cavity provided 
in the machine base not only en- 
ables easy chip cleanout but sim- 
plifies the installation of automatic 
chip disposal units without requir- 
ing modification in the machine 
base. 

Maximum length between cen- 
ters on the Sundstrand Model 
14T-25 is either 24, 32, or 40 
inches. Maximum turning diameter 
is 4 1/2 inches while minimum di- 
ameter of finish-turned parts is 1/2 
inch. Facing slides with a maxi- 
mum stroke of 3 1/2 inches and a 
rapid feed rate of 36 inches per 
minute can be provided. 

This tracer lathe makes it pos- 
sible to turn or reverse the parts 
quickly to permit machining both 
ends. Quick and accurate position- 
ing of dogs and template reduces 
the down time required for 
change-over and permits the ma- 
chine to be applied economically 
on short runs. The machine is 
being introduced as companion 
equipment to the Sundstrand 
Model 14T-40 lathe, which has a 
40-hp motor and is designed to 
handle larger work. 

Circle Item 568 on postcard, page 195 


Multiple-cycle tracer lathe introduced by Sundstrand Machine Tool, 
Division of Sundstrand Corporation 





Pratt & Whitney Measuring Machine 


Pratt & Whitney Co., Inc., West 
Hartford, Conn., has announced 
the development of a numerically 
controlled gaging machine de- 
signed to check components of 
practically any shape at any de- 
sired number of coordinate points 
of their inner or outer surfaces. 
For example, complex missile 
shapes can be checked quickly and 
accurately with this machine even 
though hundreds of individual 
reference points may be involved. 
Thus, the measuring unit serves to 
eliminate inspection bottlenecks 
and reduce gaging costs. 

Known as the “Data-Limit” 6 

ordinate measuring machine, this 
instrument has two gaging arms. 
Each arm is capable of movement 
in the X, Z, and Theta coordinates 
—horizontal and vertical movement 
plus rotary motion around the X 
and Z coordinates. Operation is 
fully automatic. Input data carried 
on an easily prepared perforated 
tape is used to move the gaging 
arm and head to a reference point 
on the work-piece—and then to 
position the gage head at a de- 
sired series of points in space. At 


each point the gage head meas- 
ures the deviation of the work- 
piece surface from its nominal 
location. The measuring machine 
is also equipped with digital 
readout, which makes it possible 
to store, record, or mathematically 
process the gage data in almost 
any desired manner. 

The use of a perforated tape 
eliminates the time and expense of 
preparing templates and other 
special gage tooling. As a result, 
part-to-part change-over is said to 
be fast, simple, and economical. 
Engineering changes can readily 
be incorporated at any time with- 
out causing inspection bottlenecks. 

The Data-Limit 6 coordinate 
measuring machine has been de- 
signed and constructed through- 
out for a high degree of accuracy. 
Ways, which are hardened, 
ground, and lapped to a 2- to 3- 
micro-inch finish, ride on rolls 
ground to an accuracy of 0.000010 
inch. Over-all gaging accuracy is 
said to be 0.000150 inch with a 
repeatability accuracy of 0.000050 
inch. 


Circle Item 569 on postcard, page 195 


“Data-Limit” numerically controlled measuring machine 
announced by the Pratt & Whitney Co. 


Precisionaire gages made by 
Sheffield Corporation 


Long-Range Air Gage 

A column type, dimensional- 
inspection air gage with 15 inches 
of gaging range is announced by 
the Sheffield Corporation, Day- 
ton, Ohio, a subsidiary of Bendix 
Aviation Corporation. The gaging 
range of this instrument is two to 
three times greater than that of 
most gages now used by industry. 
Designated the Model 1500 series, 
long-range Precisionaire, the gage 
(shown at the lower right in the 
illustration) has a full 15-inch 
linear column and scale with am- 
plifications up to 100,000 to 1. It 
was developed to meet the in- 
creasing need of precision manu- 
facturers for gaging broader di- 
mensional tolerances at higher 
amplification. In the upper left 
corner of the illustration is shown 
a Sheffield dial type Precisionaire 
gage designated the “Little 
Champ.” The column type in- 
strument shown at the lower left 
is representative of gages now be- 
ing used in large numbers for 
dimensional control and precision 
inspection. 

Standard Precisionaire gaging 
elements such as spindles, snaps, 
Plunjet gaging cartridges, and 
open-jet tooling which are bal- 
anced for part tolerance can be 
used with the longer-range instru- 
ment. Existing Precisionaire tool- 
ing can also be used. 

Circle Item 570 on postcard, page 195 
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Giant-Size Mechanical Press 


A giant-size, 1000-ton mechani- 
cal press, believed to be the largest 
in the electrical-distribution and 
control equipment industry, has 
been built by the Verson Allsteel 
Press Co., Chicago, IIl., and is be- 
ing installed at Federal Pacific 
Electric Co.’s Thornton St. plant in 
Newark, N. J. This press is de- 
signed to perform simultaneously 
a complete series of metalworking 
operations. It will be used for 
turning out relatively small (24- 
inch-long) metal enclosures espe- 
cially designed for Federal Pa- 
cific’s new line of stab-in service 
equipment. 

The huge press takes raw coil 
steel, and by means of massive six- 
and seven-stage progressive dies 
(weighing 5 tons each), stamps out 
enclosures at the rate of twenty 
per minute. The complete press 
weighs 265,000 pounds and _ is 
housed in a concrete foundation 13 
feet deep. It is designed and 
tooled to produce two types of 
enclosures from the same die. 

Circle Item 571 on postcard, page 195 


Hill-Drill high-speed drilling machine designed for deep-hole drilling, 
gun-drilling, gun-reaming, or precision boring operations 


Versatile High-Speed Drilling Machines 


High-speed, single-spindle, hor- 
izontal drilling machines, called 
“Hill-Drills,” that will perform 


Verson Allsteel 1000-ton press installed in Newark, N. J, 
plant of Federal Pacific Electric Co. 
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deep-hole_ drilling, gun-drilling, 
gun-reaming, and precision bor- 
ing operations, are announced by 
Walter P. Hill, Inc, Detroit, 
Mich. Single- and multiple-flute 
carbide gun drills; carbide gun 
reamers; standard high-speed steel 
twist drills; oil-flute twist drills; 
and insert-tool boring-bars can be 
effectively applied on these ma- 
chines. Standard twist drills can 
be fed into steel at exceptionally 
fast rates while maintaining size 
accuracy and tool life. For ex- 
ample, the suggested feed rates 
for a 1/2-inch-diameter standard 
twist drill in steel range from 40 
to 80 inches per minute. 

The spindle, driven by a 10-hp 
motor through V-belts and a mul- 
tiple-speed drive, is in the form 
of a 4-inch-diameter hollow quill 
that travels in a honed Meehanite 
sleeve. Two 3 1/4-inch-diameter 
hydraulic cylinders advance the 
quill. They can develop up to a 
16,000-pound thrust for feeding 
the drill into the work. 

The drill head, universal fixture 
mounting table, and the four 3- 
inch-diameter guide bars on which 
the table slides are of unit con- 
struction supported by the welded 
steel base of the machine. 

The universal type work-fixture 
mounting table has longitudinal 
and transverse T-slots, an 18- by 
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24-inch vertical surface, and a 12- 
by 18-inch horizontal surface. 
This table can be equipped with 
a numerical positioning system to 
eliminate jigs and fixtures if de- 
The hydraulic power unit con- 
sists of a 10-gallon-per-minute, 
1000-psi, variable-flow hydraulic 
pump, and a 7 1/2-hp motor and 
tank in the base of the machine. A 
1000-psi coolant pump driven by 
a 5-hp motor is also in the ma- 
chine base. This pump feeds cool- 
ant through the quill for use with 
oil-hole or gun-drill type tooling. 
Nozzle flow from a pipe directs 
coolant to standard twist drills. 
Adjustable feeds from zero to 
150 inches per minute are avail- 
able. Spindle speeds range from 
600 to 4000 rpm. Total head travel 
is 12 inches. The table has a total 
linear adjustment of 4 feet. Part 
capacity is 18 by 24 inches by 3 
feet long. The machine illustrated 
occupies a floor space about 9 feet 
long by 3 feet deep and has a 
height of 45 inches from the floor 
to the center of the quill. 
Circle Item 572 on postcard, page 195 


Minster open-back press with improved lubrication system 
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Minster Inclinable Press 


A 75-ton, single-geared, open- 
back inclinable press featuring an 
optional recirculating lubrication 
system is being introduced by the 
Minster Machine Co., Minster, 
Ohio. The Minster recirculating 
lubrication system used on this 
equipment continuously lubricates 
the main and connection bearings, 
gibs, gears, and counterbalances. 
Enclosed within the press frame 
and protected from damage, the 
lubrication system is said to lower 
maintenance costs. 

Other improved features of this 
Series I, No. 75 o.b.i. press are a 
standard modified flanged slide 
which gives larger die area and an 
exclusive lower connection ball- 
box adjustment. The No. 75 is 
furnished in either flywheel or 
gear type. The Minster-patented 
combination air friction clutch 
and brake unit provides torque 
overload control, greater tripping 
efficiency, and controlled cycling 
and inching. The one-piece, high- 
tensile-strength alloy, cast-con- 
struction press frame has a boxed 


top to assure rigidity and high 
compressive strength. The press is 
inclined manually by a double- 
screw arrangement. 
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Covel Surface Grinder 


The Covel Mfg. Co., Benton 
Harbor, Mich., has announced an 
addition to its line of precision sur- 
face grinders. This No. 17H, 10- by 
16-inch hydraulic surface grinder 
has a capacity of 14 inches under 
a full 12-inch diameter grinding 
wheel. Infinitely variable table 
speeds are available up to 70 feet 
per minute. 

Cross-feeds range from 0.005 to 
0.250 inch. Rapid traverse is pro- 
vided for dressing the wheel from 
the chuck or for quick positioning 
of the work. The grinder has a 2- 
hp motor that operates at a speed 
of 1750 rpm with direct drive to 
the spindle. The precision ball 
bearings of the spindle are grease- 
lubricated and sealed for their 
normal life. 

Circle Item 574 on postcard, page 195 


Hydraulic surface grinder announced by Covel Mfg. Co. 


MACHINERY, September, 1959 





Fig. 1. Automatic longitudinal seam welder equipped to weld coffee-maker 
bodies announced by Expert Welding Machine Co. 


Automated Precision Welding Machines for Longitudinal 


Seam or Rotary Circumferential Welding 


A series of automatic Heliarc 
welding machines designed for 
precision welding of longitudinal 
and circumferential seams has 
been introduced to the metalwork- 
ing industry. These machines are 
based on concepts and general 
specifications of the Linde Co., Di- 
vision of Union Carbide Corpora- 
tion, New York City, and have 
been designed and built by the Ex- 
pert Welding Machine Co., De- 
troit, Mich. 

The high degree of accuracy ob- 
tained in the manufacture of these 
machines, coupled with precise 
electronic arc-length-control weld- 
ing heads, has made possible the 
production of 2000 coffee-maker 
bodies per day with a reject rate 
of less than 1 per cent. The use 
of these precision welding ma- 
chines in the manufacture of coffee- 
maker bodies is said to have 
reduced costs below that of deep- 
drawn assemblies. 

One machine, called the longi- 
tudinal seam welder, Fig. 1, auto- 
matically welds the side seam of 
the 0.028-inch-thick, stainless-steel 
coffee-maker body stamping. An- 
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other machine, called the circum- 
ferential welder, Fig. 2, automati- 
cally welds the circular bottom 
plate in place. The high-quality 
welds produced by the Heliarc 


welding process have reduced or 
eliminated the need for metal fin- 
ishing on this assembly. The ma- 
chine shown in Fig. 1 can be 
adapted for any type of longi- 
tudinal seam welding on sheet- 
metal parts of any shape. The 
welder illustrated in Fig. 2 can be 
adapted to practically any type of 
rotary circumferential welding op- 
erations. 
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Kennametal End Mills 


Kennametal Inc., Latrobe, Pa., 
has added a complete line of end 
mills to its several lines of metal- 
working carbide cutting tools. 
These tools are of solid carbide, 
precision ground in many styles 
and sizes to meet a broad range of 
requirements. They are stocked in 
fifteen styles with diameters rang- 
ing from 1/16 to 3/4 inch. In- 
cluded are end mills having two, 
three, and four flutes with right- 
and left-hand spirals and straight 
flutes. They are made with square 
and ball nose ends, and with 
shanks to meet all requirements. 
The extreme rigidity provided by 
the one-piece carbide construction 
of these tools is said to give 
smooth, even finishes and long 
tool life. 


Circle Item 576 on postcard, page 195 


Fig. 2. Circumferential welder which press-assembles the bottom plate to 
coffee-maker body and automatically welds the assembled parts 
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Cincinnati “‘Elektrojet’’ Electrical- 
Discharge Machine Tools 


The Cincinnati Milling Ma- 
chine Co., Cincinnati, Ohio, has 
just announced an “Elektrojet” 
line of electrical-discharge ma- 
chine tools. This new line includes 
thirty-three tools or units of the 
building-block type, all designed 
for electrical discharge (electro- 
spark) machining. The tools are 
alike in many respects, being built 
up from only sixteen basic units— 
two bases, two slides, four work- 
heads, four base-tank units, and 
four power-supply units. Many of 
these building blocks or units are 
completely interchangeable and 
have been designed specifically 
for the specialized requirements 
of machining by electric sparks. 

All Elektrojet machines, like the 
ones illustrated in Figs. 1, 2, and 
3, use actual electric sparks to do 
the “cutting.” Each spark consti- 
tutes an individual machining op- 
eration in itself. A surface ma- 
chined by the electric sparks often 
appears grainy. If viewed through 


a microscope, it appears to be 
covered with tiny craters, a thou- 
sandth of an inch or less across, 
and about a third as deep. The 
crater edges are smooth and 
rounded, almost as though the sur- 
face had been boiling and had 
frozen at the mid-boiling point. 
The craters are caused by high- 
energy sparks that pepper the 
surfaces at frequencies of from 
10,000 up to 250,000 times a 
second. Where each spark hits the 
work, a tiny molten gob of metal 
is ejected, and some more metal 
is vaporized, 

The sparks are propagated 
across a gap between an electrode 
and the work-piece. The gap is 
only about 0.001 inch across, and 
it is usually bathed with an insu- 
lating fluid (dielectric) which 
helps to control the spark and 
wash away the debris ejected 
from the craters. 

One of the critical problems in 
electrospark machining has been 


Fig. 1. Large “Elektrojet” die-sinking machine equipped with heavy-duty 
ram type work-head and disappearing tank 
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to develop equipment that will re- 
move metal at reasonable speed 
and at the same time produce fine 
surfaces. It is claimed that the 
pulse type circuit developed for 
the Elektrojet line, although some- 
what complicated, will do this 
exceptionally well. 

The electrode never touches 
the work-piece. But anywhere 
from 10,000 to 250,000 times a 
second, sparks flash from it to the 
work-piece across a gap of about 
0.001 inch. Work-piece and elec- 
trode are bathed in a dielectric 
fluid to quickly quench the sparks 
and wash away the debris. Thus, 
electrospark machining is done 
within a tank which can contain 
the fluid. 

The basic Elektrojet line con- 
sists of a single base and column on 
which may be mounted four inter- 
changeable work-heads and four 
base-tank units of different de- 
signs. The non-rotating work- 
head of the type shown on the 
machine illustrated in Fig. 2 is 
used for operations such as die- 
sinking. For this work, the desired 
shape is produced by the vertical 
feed of a formed electrode like 
that seen at the left in Fig. 4. 

Rotating work-heads are used 
for operations in which a revolv- 
ing electrode is desirable. Gen- 
erally, rotation of the electrode as 
it feeds into the work-piece gives 
improved machining conditions 
which result in increased stock- 
removal rates. On this work-head, 
the spindle rotation can be 
stopped and the quill feed alone 
used for plunge type cuts. 

Elektrojet machines can also be 
equipped with universal work- 
heads, as shown in Fig. 3. In ad- 
dition to quill feed and electrode 
rotation, this work-head is also 
designed to provide eccentric or 
planetary rotation to the spindle. 
The planetary motion, comparable 
to that of a jig grinder, makes it 
possible to produce precise holes 
using an electrode smaller than 
the hole, and simplifies the ma- 
chining of internal contours and 
annular grooves. 

Ram type work-heads are avail- 
able for extra-large plunging cuts, 
typical of those required in the 
manufacture of forging and draw- 
ing dies, in which the cavity has a 
large surface area. Each of these 
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Fig. 2. (Left) Cincinnati Elektrojet with standard base and column equipped with drop-front tank, ram type non-rotating 
Fig. 3. (Right) Elektrojet with movable tank and universal work-head 


work-head, and movable slide. 


work-heads may be matched with 
any of four tanks available for 
holding the dielectric. 

A solid type tank is furnished 
for small, easily clamped work- 
pieces machined in production 
quantities. Drop-front tanks (see 
Fig. 2) are designed for greater 
accessibility. The front panel on 
this tank can be lowered to make 
it easier to load and position parts. 
The entire tank of the large Elek- 
trojet die-sinking machine shown 


in Fig. 1 can be lowered into the 
bed of the machine by turning a 
handwheel. Lowering the tank 
makes the work-piece accessible 
from all sides, which is a distinct 
advantage when handling large- 
sized parts. 

A moving table type tank is 
mounted on slides to give it a wide 
range of longitudinal and trans- 
verse movements, controlled by 
handwheels. The movable table 
makes it easy to locate the work- 


Fig. 4. (Left) Die-cast electrode for Elektrojet machining. (Right) Forging 
produced by die machined on Elektrojet machine 
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piece under the electrode, and in 
combination with the rotating or 
universal work-heads creates a 
highly versatile machine. This 
type of table can also be equipped 
with servo drives to move it under 
the electrode at a controlled rate. 

Fixed and adjustable work- 
head slides are also available. 
Power-supply units can be fur- 
nished in capacities of 20, 40, 60, 
and 100 amperes. 

The line is rounded out by two 
electrical-discharge grinding ma- 
chines and a heavy-duty electro- 
spark die-sinking machine. The 
die-sinker is built with a larger 
base and column size than the basic 
line. It has a ram type work-head, 
disappearing tank, and is de- 
signed particulary for heavy-duty 
die work on blocks up to 18 inches 
thick. 

At the left, Fig. 4, is shown a 
die-cast electrode used in Elek- 
trojet machining of a die. The die 
produced by this electrode re- 
quired no further polishing or 
finishing. The forging shown at 
the right just as it came from this 
die gives a good idea of the finish 
given work produced by the Elek- 
trojet machines. 

Circle Item 577 on postcard, page 195 
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Special inclined gap-frame press built by the 


E. W. Bliss Co. 


Bliss Special Gap Press 


The E. W. Bliss Co., Canton, 
Ohio, recently built a special, per- 
manently inclined gap-frame press 
of 350 tons capacity for the Mc- 
Intosh Stamping Co., Detroit, 
Mich. The press provides the basic 
convenience of a C-frame design 
for the handling of large and awk- 
ward shaped parts. It also has a 
maximum of design features suited 
to the heavy-duty requirements of 
automotive contract work. For ex- 
ample, the press, known as the 
SG1-350, has a welded steel, tie- 
rod frame construction, the latest 
type air friction clutch, and a 
counterbalanced slide and cush- 
ioned bed. 

This equipment is designed to 
operate at forty strokes per minute 
continuous trip and twelve strokes 
per minute single trip. A heavy 
cam-actuated knockout and a mo- 
tor-driven slide adjustment are 
provided. The bed area is 45 by 44 
inches, the ram area, 45 by 35 
inches, and the shut height, 24 
inches. Depth of throat is 12 1/2 
inches and height above floor, 19 
inches. 

Circle Item 578 on postcard, page 195 
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Machine for honing small parts brought out by 


the Barnes Drill Co. 


Production Honing Machine for Small Parts 


A newly designed version of its 
Model 10 honing machine is being 
introduced by the Barnes Drill Co., 
Rockford, Ill., for manual or auto- 
matic honing of bores from 1/4 
inch to 1 1/2 inches in diameter. 
The control panel of the new 
model has been raised to a more 
readable position and the front of 
its cabinet is fully enclosed. 

Power for rotation and recipro- 
cation of the hone is provided by 
mechanical connections requiring 
a minimum of upkeep. Pneumatic 
controls are used for the hone 
feed, including automatic expan- 
sion and collapse, and for auto- 
matic compensation for stone 
wear. Since no hydraulic circuitry 
is required, both floor space and 
maintenance costs are kept to a 
minimum. The transmission as- 
sembly and spindle suspended be- 
tween double posts assure maxi- 
mum rigidity for accuracy. 

The model illustrated has tool- 
ing designed to hone bearing-rod 
ends and inner races with inside 
diameters from 0.4995 inch to 
1.005 inches and remove from 
0.006 to 0.008 inch of stock. At 80 


per cent efficiency, production is 
131 pieces per hour. Plugmatic au- 
tomatic bore-to-bore sizing main- 
tains size consistency within 0.0002 
inch from bore to bore. 

The Model 10 is also available 
with an air-operated, six-station 
rotary indexing fixture. It can be 
furnished with a variety of auto- 
matic equipment for such opera- 
tions as magazine loading, auto- 
matic ejection, pre-gaging, post- 
gaging, automatic shutoff for stone 
replacement, and sorting (a prede- 
termined number of bad parts will 
shut down the machine, depend- 
ing on the specific honing applica- 
tion). Positioning of index stations 
for honing is controlled by two 
limit switches. The simplicity of 
fixture design permits economical 
change-over to different size parts. 

Over-all floor dimensions for the 
Model 10, including electric panel, 
are only 32 by 45 inches. The ma- 
chine has a 0 to 2 1/2-inch 
mechanically reciprocating stroke 
with a 6-inch, air-operated with- 
draw stroke, and maximum swing. 
of 10 inches. 
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Zagar Nut-Tapping Equipment 


Up to 50,000 nuts per hour can 
be tapped automatically at 100 per 
cent efficiency by a line of tapping 
equipment announced by Zagar, 
Inc., Cleveland, Ohio. Flexibility 
in tooling which easily accommo- 
dates nuts ranging in pitch from 
8-32 through 1 inch, eight threads 
per inch, and lead-screw control 
of the head with all taps rotating 
simultaneously are features in- 
corporated in this equipment. Nuts 
are deposited into a hopper which 
feeds to one of six sections of a 
circular feed-index plate. In the 
second position the nuts are 
brushed so that they are posi- 
tioned flush with the top of the 
locator plate. At the third seg- 
ment the nuts are agitated to ori- 
ent them firmly in the locator 
holes. At the fourth station the 
oriented nuts are locked in the 
plate and at the fifth station they 
are tapped. The sixth segment is 
arranged to discharge the nuts 


Automatic nut-tapping equipment built by Zagar, Inc. 
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into a chute or other transporting 
mechanism. Each nut is held rig- 
idly in a vertical position by a 
spring-tension device while locked 
in the plates. 

The inset shows the tapping 
head in open position where tap 
changing can be done quickly and 
easily. Equipment for automatic 


feed to the hopper and removal 
of nuts, as well as chip removal, 
can be obtained from Zagar. The 
design of the machine, however, 
makes adaptation of the user’s sys- 
tem possible as well. The head is 
powered by a 10-hp motor. Re- 
verse is by heavy-duty, electrical- 
reversing clutches. The cycle de- 
scribed is fully automatic. 
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Elmes Custom-Built Induction-Heated Vacuum Press 


A unique hydraulic press de- 
signed by the Elmes Engineering 
Division of American Steel Foun- 
dries, Cincinnati, Ohio, has been 
custom-built for use in the labo- 
ratory of a large electrical-equip- 
ment manufacturer. The prime 
purpose of this press is research 
processing of certain sintered me- 
tallic compounds in connection 
with the defense program. Each 
compact, or stack of compacts, is 
loaded into the vacuum chamber 





and within the confines of the in- 
ductor coil. After being concen- 
trically positioned, the vessel is 
covered and pressure is applied to 
a susceptor encircling the com- 
pact or compacts. Simultaneously, 
a vacuum pump is conditioned to 
“pull” a vacuum within the steel 
vessel which approaches the high- 
level range—between 1 and 10 
microns of mercury, based on ref- 
erence to a mass spectrometer. 
After the proper vacuum is 


Elmes-designed induction-heated vacuum press 





achieved, power is supplied to the 
induction coil from the main 
motor-generator converter. Power 
from this converter causes the in- 
ternal susceptors to become 
heated to 3000 degrees F. which 
temperature is conducted to the 
compact or stack of compacts be- 
ing processed. After being sub- 
jected to this intense heat, in a 
near-true vacuum, a_ purification 


reaction occurs which greatly im- 
proves the quality of the material 
from a thermal standpoint. Also, 
physically (where more than one 
is being processed), the compacts 
can be fused together to form one 
solid stack. Many accessory items, 
such as equipment for water cool- 
ing of the ram, chamber jacket, 
and baseplate, are included. 
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Ty-Sa-Man Semi-Automatic Billet Grinder 


A portable, semi-automatic bil- 
let grinder has been patented by 
the Ty-Sa-Man Machine Co., 
Knoxville, Tenn. This equipment 
takes billets or slabs up to 12 inches 
wide by 12 inches thick, in lengths 
up to 20 feet. The push-button 
controls are simple, easy to oper- 
ate, and conveniently located at 
the operator's station, which is pro- 
tected by a metal shield. A pat- 
ented angle-wheel, driven by a 
40-hp motor, exerts a constant 
floating pressure when grinding. 

The machine holds and turns 
billets and easily grinds their cor- 
ners. The table, which rotates 360 


degrees, has billet flippers, 
mechanical clamps, and stops that 
facilitate handling the work. This 
equipment permits the billets to 
be mechanically flipped and 
turned to any position without re- 
quiring the operator to leave his 
station. 

Grinding head and main motor 
move on an accurately machined 
transverse rail with 16-point roller- 
bearing travel. Raise-and-lower ac- 
tion and travel mechanisms are 
chain-driven and powered by 
separate motors. Machine can be 
tailored to suit customer’s needs. 
Circle Item 582 on postcard, page 195 
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Schenck hydraulic dynamometer 


Schenck Hydraulic 
Dynamometers 


The Cosa Corporation, New 
York City, national representatives 
for Schenck fatigue-testing and 
balancing equipment, recently an- 
nounced the addition of a new line 
of Schenck hydraulic dynamome- 
ters. These dynamometers feature 
a rotating outer-case assembly and 
high efficiency power-absorption 
characteristics that assure stability 
with any prime movers such as 
combustion engines, electric mo- 
tors, pumps, and turbines. 

The design is of the turbine type 
with an open or closed water cir- 
cuit as the power absorber. Torque 
is indicated on a precision dial 
scale. One lever adjustment is 
quickly and infinitely variable for 
control of the water volume in the 
turbine and braking torque. The 
rotating case assembly permits ap- 
plication of a simple prony friction 
brake for power extension at lower 
speeds. Dual-range scales assure 
the highest degree of accuracy 
with high- or low-power motiva- 
tion. Very low or high speeds can 
be stepped up or down through 
an integral gear-box, eliminating 
power loss through transmission. 
Eleven standard models cover 
ranges of 30 to 5500 hp and 16,000 
to 1000 rpm. Other models can be 
produced to suit specifications. 
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JONES & LAMSON 


TURRET LATHES 


Single point threading to a finish of 15-20 RMS 
is completely automatic-and fast 


~< 


The I. D. of these large cap-nuts is approxi- 
mately 514’’. The material is High Chrome 
Nickel Steel, Rockwell C 30-32. The thread is 
8 pitch, 5 14” long, and tapered .005” per inch. 

It’s a tough job to make time on, but a 
J & L Turret Lathe equipped with an Auto- 
Threader, does the threading in 5 minutes! 


Here’s how: The part is faced and a rectify- 


ing bore is made; in the same chucking, thread-, 


ing is completed in 16 automatically-con- 
trolled passes, with a graduated cutting depth 
for each pass. Pitch diameter is held to .002"’, 
and finish is 15-20 RMS on the flanks. 


On the old machine, milling the thread alone 
took 75 minutes. With this new setup, the 
entire operation — including loading, facing, 
boring, threading and unloading — is only 
15 minutes. 

Jones & Lamson Turret Lathes are avail- 
able with: Completely automatic controls; 
45°, 60°, and 180° Tracers; taper attachments, 
and a variety of other tooling complements, 
all designed to increase productivity. 

Write for detailed information, Jones & 
Lamson Machine Company, 512 Clinton 
Street, Springfield, Vermont. 
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Landis “‘Lan-Nu-Rol” thread-rolling machine 


Landis Thread-Rolling Machine 


The Landis Machine Co., 
Waynesboro, Pa., has developed 
a small-range thread-rolling ma- 
chine designated the “Lan-Nu- 
Rol.” This equipment is capable 
of handling work up to 2 inches 
in diameter (8 threads per inch 
or finer) with the “infeed” method 
of rolling and up to 3/4 inch (10 
threads per inch or finer) when 
using the “thrufeed” method. 
The machine is pneumatically or 
(optionally) hydraulically operated 
and designed to facilitate operat- 
ing and servicing. 

Spindle speeds are infinitely ad- 
justable from 166 to 500 rpm 
through a pulley arrangement 
which requires no gear changing. 
The range of spindle speeds al- 
lows each diameter within the ma- 
chine’s range to be roll-threaded 
at the most efficient speed. A sim- 
ple, efficient worm-gear transmis- 
sion is incorporated which has 
only two gear contacts of high 
overload capacity. 

The machine utilizes two cylin- 
drical thread-rolling dies mounted 
on inclinable roll-holders adjust- 
able to 10 degrees left- or right- 
hand. The 10-degree inclination 
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easily handles all AN, UN, and 
Acme thread forms within the ma- 
chine’s capacity. 


When using the “infeed” method 
of rolling, the right-hand move- 
able die is advanced and with- 
drawn by a pneumatically op- 
erated toggle system capable of 
60 cycles per minute. Extremely 
high rolling pressures are obtained 
with a minimum of deflection and 
stress and a maximum of thermal 
stability. 

Manual, semi-automatic or 
automatic cycling is available 
along with a full complement of 
automatic feeding equipment for 
“thrufeed” rolling _ operations. 
Extensive tooling has been devel- 
oped and is designed to be sim- 
ple and versatile with standard 
interchangeable components for 
“infeed” or “thrufeed” rolling. 
Circle Item 584 on postcard, page 195 


RCA Electronic Piston- 


Contour Inspection Machine 


A machine that measures and 
records changes or variations in 
the diameter of automotive-piston 
skirts has been announced by the 
Radio Corporation of America, In- 
dustrial and Automation Division, 
Detroit, Mich. With slight modifi- 
cations this machine can also be 
used for inspecting a wide variety 


of other parts for concentricity and 


RCA electronic piston-contour inspection machine 
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JONES & LAMSON 
“AUTOMATION” 
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Turret Lathes e 





How’s this for small lot automation? The 
problem is to produce 50 parts, each having 
1483 holes of 11 different sizes. Hole location 
must be +.002’’. Delivery — 2 weeks. 


J & L’s numerical control positioning table, 
applied to a standard punch press, does the 
job with minimum lead time, production time, 
and cost. Here’s how: 


The entire tape programming for this com- 
plicated part takes only 15 hrs. There are no 
fixtures, templates, or dogs to be made and set. 
No gang tooling to prepare. No appreciable 
setup time. 


The operator simply inserts the prepared 
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tape, locates the work piece and pushes a 
button. The positioning table is then auto- 
matically controlled in any pre-arranged, 
random pattern. Therefore there are only 
11 tool changes for the 11 sizes of holes. 
And — this unit tells the operator when and 
what tool to change. 


A completed part comes off the machine 
every 85 minutes. Changeover for other jobs 
is just a matter of changing tapes and tools. 


Investigate how tape control can help in- 
crease the efficiency of your operation. Write 
to Jones & Lamson Machine Company, 512 
Clinton Street, Springfield, Vermont. 
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This Tape Controlled Setup Punches 1483 holes — 
of 11 different sizes ~-—in just 85 minutes 
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out-of-roundness. The complete 
360-degree contour is measured 
and the measurements are re- 
corded in sixty seconds with an ac- 
curacy which can easily be read to 
0.0002 inch. 

A piston to be inspected is accu- 
rately positioned and clamped in 
the fixture of the machine. The in- 


spection cycle is then started and, 
while the part rotates through 360- 
degrees, changes in the skirt di- 
ameter per degree are gaged and 
recorded on a polar chart. The ma- 
chine automatically stops at the 
end of each cycle to permit re- 
moval of the piston. 
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Niagara Redesigned Press Brakes 


Redesigned Series IB _ press 
brakes in 15-, 30-, and 60-ton 
models make up the expanded line 
announced by Niagara Machine & 
Tool Works, Buffalo, N. Y. Mod- 
ernized “inboard” design envelopes 
all rotating parts between the 
housings of these presses. The one- 
piece, all-welded steel frame with 
integral wrap-around crown is de- 
signed to provide maximum re- 
sistance to deflection and positive 
alignment of bearings, bed, and 
ram. 

Models are furnished with either 
power or manual clutch-brake- 
treadle arrangements, depending 
on the size of the machine and 
type of work to be handled. 
Laminated, non-metallic ways pre- 
vent welding or galling of the 


bearing surfaces. Motor-control 
buttons, ram-adjustment switch, 
and adjustable-speed-drive crank 
wheel are front-mounted within 
easy reach of the operator. A wide 
choice of other features and ar- 
rangements is available. Bending 
capacities range up to 3/16-inch- 
thick mild steel. Over-all bed and 
ram lengths range from 4 to 14 
feet. 
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Linde Flame-Cutting 
Nozzles 


A series of improved flame- 
cutting nozzles for use with acety- 
lene or fuel gas has been intro- 
duced by the Linde Co., Division 
of Union Carbide Corporation, 


Inboard press brake of redesigned Niagara line 


Oxweld flame-cutting nozzle 


New York City. Included in the 
new series are bendable nozzles 
for riser removal, and nozzles for 
fin washing, general-duty cut- 
ting, and high-speed mechanized 
shape-cutting. Increased cutting 
speeds are possible with the new 
Series 1534 and 1535 Oxweld two- 
piece nozzles designed for use 
with natural gas. Each of the two- 
piece nozzles has from twelve to 
twenty extremely small outlets for 
preheat gases—more than double 
the number in conventional one- 
piece nozzles. The increased num- 
ber of preheat outlets produces a 
nearly solid ring of preheat 
flames, which is ideal for high- 
speed shape-cutting, since it as- 
sures uniform preheat regardless 
of rapid changes in the direction 
of cut. Cutting speeds are in- 
creased substantially by a unique 
divergent-nozzle bore design. 

The rates of metal removal in 
fin-washing operations are said to 
be doubled with the next Oxweld 
1523 and 1524 series nozzles. 
These nozzles have a deeply re- 
cessed cutting oxygen bore for 
added fin-washing capacity. Bend- 
able nozzles for riser removal and 
cutting in hard-to-get-at places 
are also included in the new se- 
lection. Known as the 1940 series, 
these 10-inch long nozzles have 
ten preheat outlets and are for use 
with natural gas, propane, and 
other fuel gases. 
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Turret Lathes e¢ 


JONES & LAMSON 


COMPARATORS 


This revolutionary new light source makes 
optical inspection more efficient than ever 


Jones & Lamson now offers the J & L 
Mercury Arc Lamp, an entirely new light 
source unit that gives more than 5 times the 
intensity of the best filament light source 
available today. 

This new unit, designed for use with any 
J & L 14-inch or 30-inch screen Comparator, 
actually gives a new kind of light ...an ex- 
tremely bright, steady arc, with no flickering. 
Its high intensity produces an incomparably 
bright screen with razor-sharp black shadow, 
even at highest magnifications. 

Thus, you can greatly increase the accuracy 
of your inspection and measuring with the 
J & L Comparator, even to the point of actu- 
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ally “‘splitting tenths”. (For use at low magni- 
fications, the light can be filtered readily.) 

The J & L Mercury Arc Lamp comes as a 
complete, compact packaged unit, which plugs 
into any 110 volt outlet. It is quickly inter- 
changeable with the standard light source of 
any Jones & Lamson 14-inch or 30-inch screen 
Comparator, and is a universal device which 
accomodates various standard makes of mer- 
cury arc lamps. 


For detailed information and specifications, 
or a demonstration, contact your local J & L 
representative or write direct to Jones & Lam- 
son Machine Company, 512 Clinton Street, 
Springfield, Vermont. 
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Buffalo drilling machine designed for 
drilling extra-hard materials 


Buffalo Machine for 
“Cold Point” Drilling 


A Buffalo hollow-spindle drill- 
ing machine designed for use with 
Mossberg “Cold Point” and Hoff- 
man diamond-impregnated bits 
has been brought out by the Buf- 
falo Forge Co., Buffalo, N. Y. This 
unit is said to be capable of drill- 
ing super-hard materials at speeds 
up to 10,000 rpm. It has an ac- 
curately balanced hollow spindle 
and a coolant system with a pump 


which supplies coolant at a pres- 
sure of 100 psi. This equipment 
serves to flush away chips as well 
as cool the tool and work. Special 
splash guards and a_ rubber-flex 
collet chuck are included in the 
equipment. 

Because coolant under high 
pressure is not necessary when 
drilling glass or ceramics, city 


water piped to the spindle makes 
it unnecessary to use the pressure 
pump when drilling these mate- 
rials. It is claimed that with this 
machine previously impossible 
drilling jobs can be handled at 
production speeds and that regu- 
lar drilling work can also be done 
much faster. 
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Tube Benders for Aircraft Work 


The development of a line of 
improved precision hydraulic tube- 
benders for aircraft, missile, or 
similar work has been announced 
by Pines Engineering Co., Inc., 
Aurora, Ill. The line includes four 
sizes for bending tubing 1 1/2, 3, 
6, and 8 inches in diameter. A di- 
rect-acting pressure-die accessory 
of this equipment is said to give a 
high degree of accuracy in making 
short-radius bends in ultra-thin- 
wall tubes. 

The use of a hydraulically op- 
erated, direct-acting pressure die 
greatly reduces setup time and 
scrap loss. The exact amount of 
force on the pressure die can be 
read and recorded from a gage, 
thus simplifying subsequent set- 
ups on the same or similar parts. 
The direct-acting die also reduces 
the tendency for tubing to wrinkle 
or rupture during a bend as it ap- 
plies pressure directly in line with 
the tube center line. It also auto- 


matically compensates for slight 
variations in wall thickness or 
minute machine or tooling deflec- 
tions. As the retaining force ap- 
plied by the pressure die is the 
force that produces the bend, the 
precise control available is espe- 
cially valuable when bending thin- 
wall tubing. 

Other features of these ma- 
chines that contribute to high- 
quality, tight-radius bends include 
hand-scraped ways, slides, and die 
mounting surfaces. Calibrated 
scales, push-button control of all 
machine operations, and _ ex- 
tremely precise machining of all 
connecting parts are also impor- 
tant factors. These features make 
it possible to bend repeatedly to 
accuracy limits of plus or minus 
1/4 degree in 180 degrees with 
radii as small as the diameter of 
the tubing. 
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Pines Model A-6 aircraft tubing bender with swinging arm rotated to 90-degree position 
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JONES & LAMSON 
MACHINE COMPANY 


To management men, nothing speaks so 
eloquently as facts. Take the men in your 
front office, for instance. When told that a new 
machine tool (or several new ones) is a 
*‘must’’, they may very well be inclined to 
agree. But they have to be shown. 

In order to sell management, you must pre- 
sent an accurate, factual statement, compar- 
ing current productivity of existing equip- 
ment, with the productivity attainable with 
new, advanced equipment. 

And this is where you must exercise ex- 
treme caution. 

Why? 

Because, practically without exception, the 
formulas commonly used for evaluating ma- 
chine tool performance contain flaws, fallacies 
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and limitations which are seriously misleading. 
They give an erroneous picture because they 
distort the facts. 

Happily, J & L has the answer to this prob- 
lem. It’s the new J & L “Avoidable Costs” Re- 
placement Formula, which gives you an easy, 
step-by-step method of productivity evalua- 
tion which is logical, accurate and reliable. 
This formula is tried and true. It gives you a 
clear, true picture and supplies you with the 
facts you need in order to get that new ma- 
chine you’re looking for. 

For your copy of J & L’s ‘Avoidable Costs” 
Replacement Formula, together with easy-to- 
use work sheets, write Jones & Lamson Ma- 
chine Company, 512 Clinton Street, Spring- 
field, Vermont. 
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Technical-ities 
By John S. Davey 


Quick facts on 
cold heading 


Compared to machining, cold 
heading gives stronger pieces 
at less cost. Also, the headers 
automatically control quality 
because unsound material can- 
not be used. While the scope of 
cold headers is wide indeed, it 
pays to design for them right 
at the start. 


Some rules of thumb to guide 

you: 

1. Yousave money after a run 
of 25,000 pieces (which pays 
for the set-up). 

. Maximum length of parts 
runs about 6 inches. Maxi- 
imum volume of upset is 
equivalent to length of 
stock 444 times its own 
diameter. (With special op- 
erations, up to 26 diameters 
have been achieved!) 


. Various metals and alloys 
are suitable. But keep car- 
bon content in steel to 
under 0.45. 

. Concentric pieces are easier 
to form, though eccentric 
and serrated shapes are 
practical. 


. Avoid sharp corners. Allow 
generous radii. 


. Because upsets are usually 
cylindrical, oval or round 
shapes take less trimming 
than square or rectangular. 

- Hollow upsets tend to form 
cracks at edges of recess, 
so avoid them. 

. Embossing raises costs. 


. No problem heat treating 
short sections. But long 
sections are apt to be 
distorted. 


When in doubt, contact an 
expert in cold. heading. 


How high strength fasteners 
affect the holes they fill 


FIG. C 


RB&w high strength fasteners, with a capacity close to or larger than the next larger 
size bright cap screw or machine boit...PERMIT SMALLER HOLES...OR FEWER HOLES. 


FIG. D 
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As simple a matter as the selection 
of fasteners can permit changes for 
better design...and also improve 
production costs and service life. 


In sketch “A’’, for example, you see 
one difference from use of RB&W 
high strength fasteners instead of 
machine bolts or bright cap screws, 
as in “B”. You use a smaller size 
fastener. Holes are therefore smaller. 
The metal section, in turn, can then 
be smaller for a saving in material 
and weight. The costlier the mate- 
rials (copper bus bars as a case in 
point), the more significant the cost 
savings. 


In sketch “C”, fill the 3 holes with 
1%” high strength bolts, and you have 
a load capacity close to 40,000 
pounds. That’s the same as developed 
by 4 bright cap screws filling holes 
in Sketch D. It costs less to drill and 
less to fill the 3-hole design. 


RB&W High Strength Fasteners are 
now identified by this new marking 
as well as 3 radial dashes. They have 
the proper balance between ductility 
and hardness required in high car- 
bon units. 
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EFFECT ON PERFORMANCE 

AND PRODUCTION 
When tightened to their full load, 
high strength fasteners not only stay 
tight —even under vibratory condi- 
tions — but also exert high clamping 
force. It has been shown that, under 
high compressive forces, hole areas 
gain extra resistance to fatigue 
cracks. 


What’s more, the high friction 
developed virtually locks members 
together, prevents slippage. Holes, 
therefore, need not be perfectly 
aligned since they can even be 
slightly oversized without detriment. 


There’s an RB&W Fastener Man 
ready to aid you in working with 
high strength bolts — in the design 
stage or as replacement for 
SAE grade 1 or 2 steel fas- 
teners or for rivets. Write 
for helpful booklet DC-1, 
Russell, Burdsall & Ward 
Bolt and Nut Company, Port 
Chester, New York. 


Plants at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, lll.; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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HYDRAULIC VALVES—Rivett, Inc., Bos- 
ton, Mass. Manual No. 230 illustrating 
and describing the operation and appli- 
cation of pressure-controlied hydraulic 
valves. Copies available upon request on 
company letterhead from Rivett, Inc., 


duction of chemically milled parts. C.M.1. 
has been organized as a publicly owned 
corporation by Frank L. Bailey, president, 
and E. Lawrence Brevik, technical di- 
50. 


TUBE AND BAR STOCK—Centrifugally 
Cast Products Division, Shenango Furnace 
Co., Dover, Ohio. Bulletin No. 156, offer- 
ing detailed information on standard bar 
and tube stock now available in three 


special materials: GC Meehanite Metal, 
GA Meehanite Metal, and Type #1 Ni- 
Resist. In addition to illustrating applica- 
tions and outlining material features, this 
bulletin contains a comprehensive physi- 
cal properties chart as an application 


MULTIPLE-POINT TOOLING—Voalenite 
Metals, Royal Oak, Mich. Catalogue 
V.B.U. 59A, explaining how the com- 


Brighton 35, Boston, Mass. 


PIPE WELDING—Air Reduction Sales Co., 
a division of Air Reduction Co., Inc., 
New York City. Booklet (Form ADR 118) 
incorporating two technical articles on 
small-pipe welding, written by A. N. Kug- 
ler, chief welding engineer, Airco. They 
are entitled ‘Fabrication of Small Piping 
by Welding and Brazing’ and ‘Designing 
for Welded Systems of Small Size Pipe’’ 
and appeared originally in successive is- 
sues of the magazine AIR CONDITION- 
ING, HEATING AND VENTILATING. 
The first of the articles, ‘Fabrication of 
Small Piping by Welding and Brazing,”’ 
defines and describes the welding proc- 
esses applicable to the joining of small 
pipe. The second, “Designing of Welded 
Systems of Small Size Pipe,’’ covers the 
principles of welding and brazing design, 
and how these can be applied to the 
various pipe metals. 501 


anasasreeag RRARRRARAEE Y  GEASEREEREES & 
Sumoseesses ERSRERREREE | § SHRRRSERSSEE 
eauvasessga QRSRRARESER & § sadzascessce 
aoreassnggEReaenaee © $ S2ESRSEeSECE 
saaRSRRRREGER | | HEBSuReaseTs 
SORARMRERAGED f SEGSRELEREELE y 
SARARRRERRSEE § o S2b8sseeese8 
*ARRSSESES SSaHARRRERRRER | 1 £ se8e28Es88E8 ; 
Teen ot tae eee msameBeeasiggiSReRRnRes & E SEGSEERSESSS 
wai ew York. Cx, SO-saup best ’ a 
mnagehSPSengaaeRRERRRES  S EGABSESERESE z 
“naa SSUPSSae eR sARRAREEE 8 hacen r 3 


aad 
rsasaseses 
enaagceess 


MSRRSSESRS 


Cellosolve and Carbitol glycol-ether sol- 
vents and containing comprehensive data 
for fourteen solvents, including physical 
properties, chemical derivatives, end-use 
possibilities, storage and _ handling, 
physiological properties, specification 
limits, and test methods. A detailed 
reference section is included. 5 


ALUMINUM WELDING—Air Reduction 
Sales Co., a division of Air Reduction Co., 
Inc., New York City. A 120-page book 
(Form ADI 1258), surveying the tech- 
niques of welding aluminum using Air 
Reduction’s Ajircomatic (gas-shielded 
metal-arc) and Heliweld (tungsten-inert- 
gas) processes. Major topics covered in- 
clude: weldability of aluminum and its 
alloys, definitions and technical discus- 
sions of the two welding processes, selec- 
tion of the proper process for certain job 
applications, descriptions of manual and 
automatic equipment, welding power sup- 
plies, and safety practices. 5 


CHEMICAL MILLING—Chemical Milling 
International Corporation, El Segundo, 
Calif. Brochure entitled ‘Better Chemical 
Milling Through Research,’ describing 
this mew company’s services, which in- 
clude: research, consultation, and pro- 
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pany’s V.B.U. system of tooling cuts 
costs and speeds production on complex 
multiple-point and multiple-diameter tool- 
ing. Outlined in detail are the many ad- 
vantages and applications of this system 
which makes possible the use of standard 
throw-away insert tools and tool elements 
on multiple-point tooling, in which bor- 
ing, chamfering, facing, and other oper- 
ations are combined. ............ 506 


SAFETY PRODUCTS—Bousch & Lomb 
Optical Co., Rochester, N. Y. 40-page 
catalogue A-1762, listing the complete 
line of B & L safety products for indus- 
trial and laboratory job requirements. In- 
cluded are descriptions of plastic, metal, 
and combination safety glasses, specially 
designed goggles and eye shields, and 
complete specifications for ‘’Bal-Safe”’ 
lenses, as well as the new Enduron plastic 
SONNE ce bra: ort on a'o 0-0 bw a ee oe eS 507 


SHAPE CUTTING MACHINE — The 
Linde Company, Division of Union Car- 
bide Corporation, New York City. Book- 
let CF-1294 describing how tens or thou- 
sands of intricate metal parts can be 
easily reproduced from simple pencil 
sketches on ordinary paper with a new, 
fully autemated flame-cutting machine, 


This card expires December 1, 1959 


the Oxweld CM-60. Oxy-acetylene cut- 
ting torches on the CM-60 faithfully fol- 
low electronic impulses from the Linde 
Photocell Tracer. .. 
CARBIDE PRODUCTS—wMetal Carbides 
Corporation, Youngstown, Ohio. 68-page 
catalogue (59-G) covering the company’s 
complete product line including brazed 
tools and tips, ““Klamp-Lok” tool-holders, 
throw-away blanks, centerless blades, 
rolling-mill rolls, heavy metal, and tech- 
nical data regarding the proper applica- 
tion of Talide metal to cutting, drawing, 
and wear-resistant applications. ....509 


WAYS AND GIBS—Ohio Knife Co., Cin- 
cinnati, Ohio. Catalogue detailing the 
many additional O. K. standard-way and 
aluminum-bronze way cross-section sizes 
now available. A section is devoted to the 
company’s newly developed, low-cost, 
center-clad hardened and ground stand- 
ard stock used in today’s modern elec- 
tronic and ultrasonic machines and ma- 
Giilvvinwgy SOCPWUGNIEB. occ cece 510 


CLUTCHES—Marauette Division, Curtiss- 
Wright Corporation, Cleveland, Ohio. 27- 
page catalogue describing five standard 
lines of spring clutches in bore sizes from 
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1/8 to | inch and torque capacity up to 
1250 pounds-inches, specifically designed 
for use in machinery, equipment, and 
instrument applications utilizing drive up 
to 5 h 1 


HOISTS—Coffing Hoist Division, Duff- 
Norton Co., Danville, Ill. Brochure (ADH- 
75) featuring the Coffing S series heavy- 
duty “‘Quik-Lift’’ electric hoist. It contains 
complete specifications on the twelve 
models of the S series hoist in addition to 
a sectioned drawing which shows major 
features. 512 


WELDING—Hobart Brothers Co., Troy, 
Ohio. Catalogue presenting arc-welding 
machines and giving complete specifica- 
tions and information on the various 
types available. It also describes a line 
of induction-heating equipment, pipe- 
thawing equipment, and a power source 
for cutting and gouging. ......... 513 


FLAME-HARDENING—Chicago Flame 
Hardening Co., East Chicago, Ind. Cata- 
logue featuring engineering chart which 
shows ranges for hardness and depth 
usually required in flame-hardening. The 
illustrations demonstrate the sizes and 
kinds of machine ways, rolls, gears, 
sprockets, rings, cams, dies, and wheels 
that are regularly flame-hardened. 514 


BORING-BARS—Giddings & Lewis Ma- 
chine Tool Co., Davis Division, Fond du 
Lac, Wis. Catalogue (Davis D-520) de- 
scribing both general-purpose and pro- 
duction bars for either line- or stub-bor- 
ing operations. Both heat-treated and 
flame-hardened bars with a choice of 
standard shanks are priced according to 
diameter and length. ........... 515 


DESCALING — Pangborn Corporation, 
Hagerstown, Md. Bulletin No. 609, de- 
scribing the complete line of Rotoblast 
descaling machines. Photos, diagrams, 
cut-aways, and sketches show details and 
operating features of the Rotoblast 
wheels which provide the cleaning force 
OF WW GEIIOIN. ois bce'c coasts 516 


DRILLING—Cincinnati Lathe & Tool Co., 
Cincinnati, Ohio. Catalogue SP-165, en- 
titled ““The Spiral Point—A New Era in 
Drilling,’’ describing Cincinnati's new 
spiral point geometry for converting 
standard twist drills into preeteee 


JIG BORING—Pratt & Whitney Co., Inc., 
West Hartford, Conn. Circular No. 614, 
presenting the company’s end measure 
jig borers, made to deliver higher ac- 
curacy with greater speed and ease of 
operation. These machines have a wide 
range of spindle speeds and feeds. 518 


DIAL INDICATORS—Federal 
Corporation, Providence, R. |. Brochure 
describing the company’s ‘Miracle 
Movement” dial indicator. The Miracle 
Movement is a new development which 
greatly extends operational life, provid- 
ing substantially increased resistance to 
WO GHEE TERS a Niaccic ue 66s ovens 519 


Products 


PLATING GENERATOR—wNational Car- 
bon Co., New York, N. Y. Booklet CP- 
3004, a Brush Maintenance Manual for 
low-voltage generators containing practi- 
cal tips on brush operation and mainte- 
nance on high-current, low-voltage gen- 
erators used in electrolytic processes. 520 


AIR GAGES—Federal Products Corpora- 
tion, Providence, R. |. 32-page catalogue 
No. 59D, describing the company’s “’Di- 
mensionair’’ one-master air-gage system 





and providing specifications on two new 
air-gage models (10,000:1 and 20,000:1 
magnification). 521 


CHATTERLESS COUNTERSINKS—Madi- 
son-Relco Tool Co., Providence, R. |. Bul- 
letin describing new type of adjustable 
countersink and explaining how patented 
bearing principle insures chatterless, safe 
operation regardless of feed or oles 


CLUTCHES—tTwin Disc Clutch Co., Ra- 
cine, Wis. Bulletin 134-C, consisting of a 
4-page engineering summary on the com- 
pany’s multiple-plate clutches for ma- 
chine tool applications. Covered are 
Model MTS, a single-clutch, and Model 
MTU, a duplex unit built on a ae 


BROACHES—California Broach Co., Los 
Angeles, Calif. Circular describing a line 
of twenty-eight portable broaches de- 
signed to economically solve exacting, 
high-production machining problems de- 
manding maximum stock removal, and 
yet provide an extremely fine surface 
finish. 524 


HANDSAWS—Atkins Saw Division, Borg- 
Warner Corporation, Indianapolis, Ind. 
Manual giving information on the design 
and construction of handsaws, basic 
types of saw teeth, and instructions on 
jointing, shaping, setting, and sharpen- 


LATHES—Gisholt Machine Co., Madi- 
son, Wis. Booklet (Form 1213), covering 
the Gisholt Masterline No. 12, No. 12V, 
and No. 24 automatic production lathes. 
Each machine is completely illustrated 
showing machine features and accessories 
as well as floor plans and —. 


WELDING CONTROL — Harnischfeger 
Corporation, Milwaukee, Wis. Bulletin 
entitled ‘’Programmed Time-Amperage 
Control for Critical Welding,’’ describing 
five units for the sequence timing of 
welds, including motorized rheostat con- 
trols and punched-tape programming. 527 


LUBRICANT SELECTION—Alpha-Moly- 
kote Corporation, Stamford, Conn. Bul- 
letin 121, featuring a Molykote lubri- 
cant selector chart which facilitates the 
choice of the proper lubricant for prac- 
tically any extreme pressure lubrication 
job. 2 


INSERTS—tLock Thread Corporation, De- 
troit, Mich. Folder describing the com- 
pany’s line of MIN.O.DEE inserts for re- 
pairing damaged threads and reinforcing 
light metals and plastic. 52 


BENDING ROLL—Kling Bros. Engineer- 
ing Works, Chicago, Ill. Catalogue de- 
scribing the new horizontal, hydraulic 


double-pinch type angle and structural 
bending roll. 530 


SURFACE PLATES—Herman Stone Co., 
Dayton, Ohio. Combination catalogue and 
price list Bulletin A, presenting informa- 
tion on granite surface plates and surface 
plate stands. 531 


CHAIN DRIVES—Sun Oil Co., Industrial 
Products Department, Philadelphia, Pa. 
Bulletin entitled ‘‘Lubrication of Roller 
and Silent Chain Drives,’ covering prin- 
ciples of lubrication, maintenance, and 
oil selection. 


MECHANICAL COUNTERS — Veeder- 
Root, Inc., Hartford, Conn. Catalogue 
Presenting the company’s high-speed 


electronic counters—standard mechani- 
cal and standard magnetic. ...... 533 


TORSION TESTING—Tinius Olsen Test- 
ing Machine Co., Willow Grove, Pa. Bul- 
letin No. 58, describing the complete line 
of Olsen torsion testing machines. . .534 


COLD-EXTRUDED PARTS—Burgess Nor- 
ton Mfg. Co., Geneva, Ill. Bulletin treat- 
ing the process of producing cold-ex- 
truded metal parts, their physical char- 
acteristics, etc. 535 


ABRASIVES—Carborundum Co., Niag- 
ara Falls, N. Y. Folder featuring rubber- 
bonded abrasives for polishing and fin- 
ishing such as rubber-bonded polishing 
wheels, unfinished sticks and _ stones, 
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special-purpose stones, and wheel dress- 
ers and sticks. ...... CEE 


COLD-PROCESSED ROD—wMetals Divi- 
sion, Olin Mathieson Chemical Corpora- 
tion, New York City. Brochure telling 
about Olin Aluminum cold-processed rod 
and screw-machine stock, as well as the 
“Stak-Pak” system for shipping, ware- 
house storing, and dispensing it. ..537 


WHEELS FOR GRINDERS — Simonds 
Abrasive Co., Philadelphia, Pa. Bulletin 
(ESA-304) describing regular resinoid 
and vitrified bonded abrasive ne 
wheels for portable grinding machine. 53 


BEARINGS—Hoover Ball & Bearing Co., 
Ann Arbor, Mich. Bulletin No. 111, de- 
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scribing double-row ball bearings—in- 
— open, shielded, and wed 


SPECIAL STEELS — Universal-Cyclops 
Steel Corporation, Bridgeville, Pa. Bro- 
chure covering “Unimach |’ and “Uni- 
mach II” high-strength, high-tempera- 
ture steels for critical structural applica- 
tions in airborne vehicles. 540 


MOTORS—General Electric Co., Schenec- 
tady, N. Y. Bulletin GEA-6882, discuss- 
ing features and basic advantages of the 
new “‘unitized’’ motors. 541 


DIE BASE—Wales-Strippit, Inc., Akron, 
N. Y. Catalogue describing a new type of 
die base for Strippit Type “CJ” hole 


punching units, which cuts replacement 
cost of round and shaped dies by ap- 
proximately 50 per cent. ......... 542 


FASTENERS—Anti-Corrosive Metal Prod- 
ucts Co., Inc., ‘Castleton-on-Hudson, 
N. Y. 177-page combination reference 
handbook and catalogue presenting in- 
formation on stainless-steel and nylon 
fasteners. 


REDUCED-VOLTAGE es ae 
eral Electric Co., Schenectady, N. Y. Bul- 
letin GEA- 6860, telling when and where 
to use, and how to select G E reduced- 
voltage motor-starting equipment. . .544 


TEMPLATES—Northwestern Tools, Inc., 
Dayton, Ohio. Brochure presenting a set 


of full-scale tracing templates designed 
for manufacturers of jigs, fixtures, and 
special machinery. 545 


HORN PRESSES—Federal Machine & 
Welder Co., Warren, Ohio. Bulletin No. 
52170A, illustrating and describing the 
Warco line of horn presses in capacities 
from 50 to 200 tons inclusive. ....546 


TUBING—Superior Tube Co., Morris- 
town, Pa. Folder, (Data Memorandum 
No. 17), describing shaped tubing in 
square, rectangle, elliptical, oval, and a 
great variety of other cross-sections. 547 


PRESSES—wMinster Machine Co., Minster, 
Ohio. Bulletin discussing presses for au- 


tomatic production of metal stampings, 
entitled ‘‘Minster Presses for Profitable 
Automatic Production.’’ 548 
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ELECTRONIC CONTROL — Dynamatic 
Division, Eaton Mfg. Co., Kenosha, Wis. 
Bulletin No. K-2 describing its electronic 
control system, known as the “‘K-2 Con- 


ARRSBSESRSR ARRRERARGAB Hy BSBSESESRSES S 
SARQSSEERSR ERLRCRRARSE 1 E SHBSEREERSET 
“RESBSESESS suaaenaages § § esazaseessee 


“ARGOOTOSSSRRARRARARAED E S28S88E22538 
s 
BaSFBRER28S8 


SSRRSNREARZER | 
SARARRRERRGER § SELSREEEREESE 
PARRSSEBSERRRRSRRERRSER E SO S2heRSERRsS8 
*ARESRESRESAARAARERRRES | § SESERSERSESE 
38 EEE EEE: 
chines g° 
ah rs iaiinaisidl : 


BAND SAW—Rockwell Mfg. Co., Delta 
Power Tool Division, Pittsburgh, Pa. Bul- 
letin describing the recently introduced 
Delta 20-inch metal-wood cutting oo 
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PULLEYS—T. B. Wood's Sons Co., Cham- 
bersburg, Pa. Bulletin No. 4101 (revised), 
describing a line of variable-speed pul- 
leys designed to eliminate freezing and 
sticking. 551 
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GRINDING WHEELS—The Carborundum 
Co., Niagara Falls, N. Y. Folder featur- 
ing “built-in guard’’ safety cup wheels 
for portable grinding in steel mills, foun- 
dries, and welding shops. 552 


STRIP PLANT—Universal-Cyclops Steel 
Corporation, Bridgeville, Pa. Brochure de- 
scribing the company’s new plant and 
facilities at Coshocton, Ohio, for cold- 
finishing of stainless-steel strip. ..553 
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MACHINERY ? 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use ... take plenty of time 
to read the important material in 
each issue. 


Are You Reading Your Own Copy of 





TO: MACHINERY, 93 Worth Street, New York 13, N.Y. 


Please enter my subscription for the period indicated below, and send me 
my free copy of MACHINERY’S REFERENCE SECTIONS. 


(CD ONE YEAR @ $4.00 C) TWO YEARS @ $7.00 (0 THREE YEARS @ $8.00 


(Deduct 5% from these prices if you send payment with your order) USE THIS HANDY 


Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. In addition, you 
receive — FREE — MACHINERY'S 
Reference Sections — a 224-page 
book containing important design 
and production information. Useful 
to you on the job, no matter what 
phase of metalworking you are in. 
(This offer good only in United 
States and Canada.) 
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New Bliss combination clutch 
and brake for inclinables... 


RUNS COOLER UNDER TOUGH OPERATING CONDITIONS 
SINGLE TRIPS FASTER...ALWAYS TOP STOPS! 


Here is a new combination clutch and brake that is rewriting the 
standards for inclinable press production. 

It’s an exceptionally fast operating clutch...one that licks the usual 
maintenance problems associated with high speed clutches. 

Everything is mounted on the outside...the clutch is thus kept in 
open air away from the press frame...it dissipates heat far faster and 
there is no danger of bearing oil getting on the clutch plates — both 
factors that contribute to longer life. 

An equally important feature is its universal top stopping. It prac- 
tically eliminates the possibility of damaging dies through double- 
tripping; the new CK top stops every time; ram and feeds are always 
in synchronization. 

Bliss’ new CK clutch is designed for crankshaft mounting on flywheel 
inclinables and main gear mounting on geared inclinable presses. In 
either case, it runs faster longer. Why not get the complete facts on 
this important new development today? 


E.W. BLISS COMPANY - Canton, Ohio 


BLISS is more than a name—it’s a guarantee 


PRESSES + ROLLING MILLS *« ROLLS « DIE SETS + CONTAINER MACHINERY ¢ CONTRACT MFG. 
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Fig. 1. One of three special three-way machines built by The Cross Co. 
to process truck differential carriers 


Cross Automated Special Machines for Processing 
Truck Differential Carriers 


Three automated special ma- 
chines, developed to provide wide 
flexibility in precision machining 
a variety of parts with widely 
fluctuating output requirements, 
have been built by The Cross Co., 
Detroit, Mich. This unusual com- 
bination of three-way boring and 
facing machines is equipped for 
boring, facing, and grooving a 
mixed product consisting of single- 
speed and two-speed truck dif- 


ferential carriers. The three 
machines, each consisting of two 
double-spindle boring units and a 
cross-facing and boring unit, are 
shown here with typical setups. 
The majority of the operations 
performed are in the high-pre- 
cision class. For example, cross- 
shaft bores of two different diam- 
eters, required in the two-speed 
carriers only, Fig. 2, are held in a 
true plane within 0.0002 inch. A 


Fig. 2. Cross special machine setup for precision machining of 
two-speed truck differential carrier 


pilot bearing bore and pinion-cage 
pilot bore in the single-speed car- 
rier, Fig. 3, are held square with 
the pinion mounting face within 
0.0003 inch. In all of the operations 
performed on the various parts, a 
50-micro-inch finish is obtained. 

In spite of the accuracies called 
for, either the two-speed or the 
single-speed carriers may be pro- 
duced on any or all three machines 
as output requirements dictate. 
This flexibility is made possible by 
the interchangeability of precision 
fabricated fixtures, tooling, and the 
ability to change machine unit 
locations in relation to the center 
line of the work station. 

Normally, the two-speed car- 
riers are the high-volume parts and 
are run off on two of the three 
machines at the rate of seventeen 
per hour on each machine. How- 
ever, any combination of produc- 
tion schedules can be assigned the 
three machines. When, for ex- 
ample, the demand for one of the 
two-speed designs surpasses nor- 
mal needs, one or both of the 
other machines may be switched 
over to process this part tem- 
porarily until production catches 
up with the demand. The primary 
advantage of this is to meet pro- 
duction requirements quickly at 
straight-time direct-cost rates. 

Operations required on the high 
volume, two-speed carriers in- 
clude finish-boring and grooving 
of the differential bores, finish- 
machining of the pinion bore and 
face, and finish-boring of two dif- 
ferent diameter cross-shaft bores. 
The low-volume, _ single-speed 
carrier, usually produced on one 
of the three machines at a rate of 
twenty-four per hour, also requires 
two precision differential bores. 
Unlike the high-volume carriers, 
however, no snap-ring grooves are 
required on the differential bore 
surfaces of this part—a fact which 
accounts for the higher output 
rate. The only other operations re- 
quired on this part include finish- 
machining of a pinion bore and 
face and a pilot bore. There are 
no cross-shaft bores on the single- 
speed carrier. 

Differences between the two- 
speed carrier designs are in the 
location of the pinion and cross- 
shaft bores in relation to the cen- 
ter line of the differential bores. 
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Differences between the  two- 
speed and single-speed designs, 
however, are major. The differen- 
tial bores on this part occupy the 
same relative position as the cross- 
shaft bores on the two-speed car- 
rier. Location of the pinion bore 
and face on the low-volume car- 
rier, in relation to the center line 
of the work station, differs con- 
siderably from the high-volume 
case. In addition, an in-line pilot 
bore is required in this part. All 
three machines are designed and 
equipped to take care of these 
differences in the two-speed car- 
rier as well as those in the single- 
speed design. 

While the part is manually 
loaded and unloaded in the fixture 
between each cycle, the machining 
cycle is completely automatic 
with all units working on the part 
simultaneously. For ease in load- 
ing and unloading, the part is 
placed in the fixture in a position 
opposite to that in which it is ma- 
chined, as shown in Fig. 3. When 
clamped in place, the operator in- 
dexes the part and fixture table 
180 degrees until it is stopped and 
precision located by a shot pin. 
The table is locked in this posi- 


AE mi 


ea 


Fig. 3. Special Cross machine with fixture table manually rotated 
to work-unloading position 


tion by a manually operated 
wedge clamp. Following the 
machining cycle, the table is again 
indexed 180 degrees to facilitate 
removal of the finished part. 

Circle Item 590 on postcard, page 195 


Nebel Heavy-Duty Extension-Bed Gap Lathe 


A double-purpose, heavy-duty 
extension-bed gap lathe, announced 
by the Nebel Machine Tool Cor- 
poration, Cincinnati, Ohio, can 
operate as a rugged engine lathe 
with a 26 1/2-inch swing over the 
bedways, or as a versatile gap 


lathe for large, odd-shaped parts, 
with a 46-inch swing through the 
gap. A 75 per cent increase in dis- 
tance between centers is available 
by opening the gap. The distance 
is 48 inches with the gap closed 
and 84 inches with the gap open. 


Eighteen gear-driven speeds are 
simply selected from a direct-read- 
ing color index, and easily con- 
trolled by two levers and color- 
keyed speed plates. Speeds up to 
1500 rpm are available. 

The quick-change gear-box pro- 
vides sixty different feeds from 
0.0027 to 0.192 inch and sixty 
changes for cutting threads from 1 
to 72 threads per inch, including 
standard pipe threads. All feed 
and thread changes are selected 
from a direct-reading index-plate. 
Up to 20 hp is supplied by a 
constant-speed main-drive motor 
through a multiple-dise clutch and 


Heavy-duty extension-bed gap lathe announced by the Nebel Machine Tool Corporation 
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brake mounted externally on the 
headstock to facilitate mainte- 
nance and adjustment. The upper 
bed is moved along the lower 
bed by means of a heavy screw 
located in the center of the bed- 
ways to assure accurate alignment. 
Traverse to the upper bed, for 
opening and closing the gap, is ac- 
complished by power from the 
longitudinal feed mechanism, op- 
erated from either end of the bed, 
or manually through a handwheel. 

The cross-slide support, extended 
to the front of the carriage, per- 
mits facing cuts to be taken for the 
full swing capacity through the 
gap without resetting the cross- 
slide, 

A hardened cross-feed screw 
and a compound screw insure long 
life and accuracy, as does a com- 
pensating type anti-backlash cross- 
feed nut. The double-wall, one- 
piece cast apron provides inboard 
and outboard rigid bearing sup- 
port for all rotating members. 
Heat-treated gears are designed 
for full load requirements and all 
shafts operate on anti-friction bear- 
ings. Two-way longitudinal power 
rapid traverse has an individual 
driving motor, mounted on the 
apron. 

The heavy-duty tailstock, with 
its large-diameter spindle, can be 
moved under power from the 
longitudinal feed mechanism, if de- 
sired, by simply engaging the car- 
riage through an interlock. 


Fig. 1. Greenlee twelve-station special machine for processing oil-pump bodies 


Automatic lubrication is pro- 
vided for the headstock, quick- 
change gear-box, and apron. An 
externally mounted pump and mo- 
tor supplies pressured lubrication 
to all headstock bearings, and au- 
tomatic oil spray to all rotating 
parts. A cascade oil system sup- 
plies the quick-change gear-box, 
while end gearing is totally en- 
closed in a self-lubricating hous- 
ing. All apron gears are lubricated 
from an oil reservoir. A one-shot 
system lubricates carriage ways, 
cross-slide, bedways, and other 
parts external to the apron. 

Circle Item 591 on postcard, page 195 


Greenlee Special Indexing 
Machines 

Oil-pump bodies are being ma- 
chined on a one-way, twelve- 
station, horizontal indexing ma- 
chine built by Greenlee Bros. & 
Co., Rockford, Ill., at the rate of 
ninety-seven pieces per hour. 
Drilling, reaming, and _ boring 
operations are performed by this 
machine, Fig. 1, during a machin- 
ing cycle of 37.2 seconds. Two 
clusters of reamers operate at ac- 
celerated feed rates. Hardened 
and ground steel ways, standard 
on all Greenlee special machines, 


Fig. 2. Special two-way five-station Greenlee indexing machine that handles three different rear-axle housings 
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How the Lindner Jig Borer’s Optical 
Measuring System reduces tooling costs 


ri ' at F. Jd. Stokes 


Ofolahiimealiale, 
ike ckolslale m-Coreteig-lony, 
An ealonent 


removing work 





: 
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Production Jig Boring and Inspection at Stokes—51 holes, .750” diameter, 9” to 
15" deep, in head of rotary tablet machine held to +.0005”, —.0000” on Lindner 
Model LBI5A. Holes are perpendicular to the base and parallel to each other within .0005”. 


“Greater accuracy in jig boring proved to be the key to more economical 
tooling,’ says Bill Kale, Chief Production Engineer at F. J. Stokes Corp., 
Philadelphia. ‘“When we installed a Lindner, costs were substantially reduced.” 

How does the Lindner achieve this greater accuracy? Through a unique 
optical measuring system. Here’s how it works: 

There are no lead screws. No gage blocks. No bars or limit switches. The 
helically scribed, cylindrical measuring scales are touched by a light beam 
only. These scales are independent of the table movement mechanism and 
immovable in axial direction. Thus, the whole system is permanently pro- 
tected against any mechanical wear whatever. Lifetime accuracy. And 
lifetime economy! 

Says Mr. Kale: “Before installation of the Lindner, it was impossible to 
achieve such consistent accuracy. Manufacture of tooling and laying out com- 
plex jobs has now been greatly simplified. And the Lindner optical measuring 

Lindner Model LB15A has 44” x 24” system makes it possible for us to inspect the work right in the machine.” 
table with exclusive AUTOPOSITIONER® The Lind ‘cal : ere ae oa : 
Gor pipustediing telilal ‘ebb sapent tebte e Lindner optical measuring system is changing ideas about jig boring 
settings. all over the country. We’ve packed all the facts into an informative 25-minute 
movie film. Send for it today without obligation, or write for literature. 


URT ORBAN 


COMPANY, INC. 





42 Exchange Place, Jersey City 2, New Jersey 


insure greater machine stability 
and accuracy. 

Three different rear-axle hous- 
ings are machined on the Greenlee 
two-way, five-station, horizontal 
indexing machine, Fig. 2. This ma- 
chine produces ninety-four pieces 
per hour at 100 per cent efficiency. 
Two clusters of reamers operate at 
accelerated feed rates. 

Circle Item 592 on postcard, page 195 


Hannifin Alternate Bases 


Two alternate bases, designed 
for greater piping versatility, are 
now available for the Series “CC” 
four-way directional air-control 
valves manufactured by the Han- 
nifin Co., Des Plaines, Ill., a di- 
vision of the Parker-Hannifin 
Corporation. The “Universal” base 
is normally used when combina- 
tion piping and gasket mounting 
is cesired. All eight ports are 
tapped for 1/4- or 3/8-inch pipe 
and the bot'om ports also have O- 
ring groves for gasket mounting. 


Hannifin alternate bases for 
four-way valves 


Where only gasket mounting is 
required, the “Gasket Mounted” 
base is recommended. Bottom 
ports are O-ring grooved for 
mounting directly to the manifold 
or pad of a machine. 

Circle Item 593 on postcard, page 195 


Planer Type Drilling Machine with Large 
Automatic Positioning Table 


A planer type drilling machine 
with an exceptionally large auto- 
matic positioning table has just 


been announced by the Carlton 


Machine Tool Co., Cincinnati, 


Ohio. The table is 72 inches wide 


Carlton planer type drilling machine with automatic positioning table 
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and 126 inches long. Work-pieces 
can be accurately located for drill- 
ing, reaming, boring, tapping, and 
milling by any one of three meth- 
ods: (1) pin-bar spacing; (2) ver- 
nier and rules; (3) numerical 
control (tape or manual). 

Numerical control permits posi- 
tioning the table with an accuracy 
of plus or minus 0.0002 inch. When 
the tape control is furnished, posi- 
tioning is through precision racks 
and pinions with read-out unit for 
locating the spindle (this is sep- 
arate from the driving units for 
the table and head). 

The pin-bar unit features pin- 
override control, allowing operator 
to override the pins without hav- 
ing to remove them from the bar. 
A 20-hp motor powers the drilling 
head which provides _ thirty-six 
spindle speeds and eighteen feeds. 
An alternating-current, constant- 
speed motor drive is provided for 
head and table travel. The rail and 
head are kept in alignment by 
means of tapered gibs. 

The automatic positioning table 
is provided with precision-milled 
slots which enable an operator to 
locate work-pieces for machining 
operations quickly and accurately. 
The table operates on non-metallic 
ways which increase the load-car- 
rying capacity and reduce friction 
to a minimum. An automatic lubri- 
cation system for the table, as well 
as for other areas of the machine, 
assures adequate lubrication at all 
times and helps to reduce main- 
tenance to a minimum. 

The table has a movement of 
120 inches and is designed to trav- 
erse at the rate of 140 inches per 
minute with the head traversing at 
the rate of 100 inches per minute. 
The machine is controlled by a 
pendent type push-button station 
which allows the operator to work 
from either side of the table. This 
planer type drilling machine is well 
suited for use in machine shops or 
toolrooms where there is a variety 
of drilling, reaming, boring, tap- 
ping, and milling on short produc- 
tion runs, or even on single-piece 
work. The special positioning table 
and controls have been developed 
to eliminate the need for expensive 
tooling setups involving jigs and 
fixtures. 

Circle Item 594 on postcard, page 195 
(This section continued on page 212) 
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Don't Tool Up for Tomorrow’s Boom with Yesterday’s Lathes 


MONARCH 

HIGH PRODUCTION 
LATHES OF 
TOMORROW 


The Model B Speedi-Matic— recommended 
for lots ranging from less than 25 to more 


than 2500 pieces. Bar stock capacity — 


” 


5 The New Model B Speedi-Matic... 


A Fast, Precision, Hand Screw Machine 


Speed and accuracy of output 
have always typified the Monarch 
Speedi-Matic. Now with the latest 
developments in electronic speed 
control, a hydraulically powered 
turret and a host of other im- 
provements, the 5 H.P. Model B is 
even better adapted to today’s ex- 
acting requirements. Major fea- 
tures include: 

(1) A control center that provides 
preselected, automatic speed and 
feed change for each tool position. 
Speed range is infinitely variable 
from 40 to 4000 R.P.M.; feed range, 
infinitely variable from 14” to 16” 


per minute. You get the most efficient 
speed and feed for each operation, 
consequently maximum production. 


(2) A power feed, ram type turret, 
the turret head of which is hydrau- 
lically indexed, hydraulically lo- 
cated in the new position to an 
accuracy of less than .0002” and 
hydraulicaily clamped in position. 
It is also automatically lubricated. 


(3) A feed box, powered by an elec- 
tronically controlled feed motor. 


(4) A powerful, lever operated, self- 
centering cut-off and forming slide 
that moves on preloaded ball bear- 
ings and carries its own forced feed 
lubrication system. 


(5) Electrical controls to J.I.C. 
standards. The spindle and feed con- 
trol elements are in the form of plug- 
in modules for ease of maintenance. 
(6) Simplicity of setup to the degree 
that the time is regained during pro- 
duction of the first few pieces. 

If one of your problems is the eco- 
nomical production of precision 
screw machine parts in small and 
medium size lots, then the Model 
B Speedi-Matic is for you. It will 
take only a few moments of your 
time to write for full information. 
... The Monarch Machine Tool 


Company, Sidney, Ohio. 


AEE 
©): TURNING MACHINES 
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IF IT CAN BE TURNED, THERE’S A MONARCH TO DO IT BETTER AND FASTER 
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Here's real grinding economy! 


(©T-F- la CigislomVellolaat-tilet— 
Awe Petal ere Cialalel-ia— 


EQUA! PRODUCTION 


HIGHER QUALITy 


2 Automatics with 1 Operator Equals 
S Manuals with 8 Skilled Operators 





% the floor space Gear 
% the number of machines Grinding 
4g the manpower Economy 


PUMP GEAR 





y PUMP (aT $f 
ROTOR M4 
G EA a G a | N DB) 600 pes./8 hrs. /ma- e r floor to floor 


“ f grinding cycle— 
Chet. chine ; 6 minutes for 7 


tooth; 12  min- 
utes for 11 tooth 








For all the facts—write today! 
THE GEAR GRINDING MACHINE COMPANY 
Dept. MG-959 3921 Christopher, Detroit 11, Michigan 
Manufacturers of: 


RZEPPA (‘‘Sheppa’’) Constant Velocity Universal Joints 
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: il announces 


a new concept in 
band saw blades 


reduce blade changing and down time, « 


Speed-Band is the first band saw ever to be dettarlk ea 
developed with the user and the end use in mind. The genuine 
Speed-Band is manufactured only by the Capewell Mfg. Co., 
and sold only through authorized Copewell Distributors: 


THE err MFG. €O., HARTFORD 2, CONN. 


wo" SPEED-BAND 








Before ee see eit . Distribut _ 
tra you by ey or ps 
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(or just worn out) “' 


o* 


Get new-forging performance at 1/3 the cost 
from ERIE FOUNDRY REBUILDING SERVICE 


Here at the Erie Foundry Rebuilding “Hospital”, we disassemble and inspect 
your forging hammer, remachine worn surfaces, true bearings, replace bro- 
ken parts, repair cracked parts. Once the hammer is reassembled, tested and 
put back in operation, it’ll be as spry and sound as a new machine—but at 
one-third the cost! 

Stands to reason that the leaders in forge manufacture for over 60 years 
should be the best source for forge repair. 

Regardless of who made it, or how badly it’s cracked, broken or worn, 
your forging hammer will recover most quickly at Erie Foundry’s Rebuild- 
ing “Hospital”. Write for the complete story. 


For more data, circle this page number on inquiry card 


THE WORLD'S GREATEST NAME 
IN FORGING SINCE 1895 


ERIE FOUNDRY CO. 
ERIE 5, PA. 


EF-59-02 
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ARE YOU READY 
WITH THE ANSWERS 


Threadwell Field Men and 
Distributors Can Help You 
in Production’ Planning 


THREADWELL TAP & DIE CO. Stocking Warehouses: New York — Cleveland 
GREENFIELD, MASSACHUSETTS Detroit — Los Angeles — Greenfield, Mass. 
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“Boreking” Boring, Turning, and Facing Machine 


A twin-spindle, precision bor- 
ing, turning, and facing machine, 
designated the “Boreking,” has 
been added to the line of “Uni- 
matic” boring machines made by 
the Atlantic Instrument Corpora- 
tion and sold by Russell, Holbrook 
& Henderson, Inc., New York 
City. The new unit is designed to 
perform a complete precision fin- 
ishing operation on a blank in one 
automatic cycle. While the front 
of the piece is being finished on 
one spindle, the reverse side may 
be machined on the other spindle. 
With proper tooling, it is possible 
to perform multiple operations 
such as boring, facing, and turn- 
ing. The automatic cycle of the 
machine can be set for any combi- 
nation of feeds with fast ap- 
proaches and returns where ap- 
plicable. 

The main table slides on two 
round, hardened and ground ways, 
protected by accordion-pleated 
boots. The head and bed are 
scraped and fitted to a granite 
base of -high permanency and 
lapped to a flatness of 0.00005 
inch. This machine is capable of 
duplicating work to a tolerance of 
less than 0.0002 inch on a face cut 
and 0.00005 inch on a bore. 


“Boreking'’ automatic-cycling boring, 
turning, and facing machine 


The two air-motor units allow 
for independent adjustments of 
the main table and _ cross-slide 
feed. Spindle speeds are infinitely 
variable between 400 and 4000 
rpm, and can be set independently 
for each spindle. The drive is 
from a single 3/4-hp motor with 
a variable-speed drive. The com- 
pact unit, mounted on a welded 
steel cabinet with a tool-storage 
compartment, requires a floor 
space 28 by 52 inches. 

Circle Item 595 on postcard, page 195 


Aircomatic Machine- 
Welding Equipment 


Air Reduction Sales Co., a di- 
vision of Air Reduction Co., Inc., 
New York City, has added several 
items to its line of Aircomatic ma- 
chine-welding equipment for use 
with its gas-shielded metal-arc 
process. These additions include: 
two Aircomatic heads, Meadels 
AMH-D and AMH-E; two con- 
trols, Models AMC-C and AMC-D; 
and two machine barrels, Models 
AMS80-A and AM80-B. 

Designed for maximum versa- 
tility, various combinations of 
these machine heads, controls, and 
barrels, can be used to suit the 


aeeds of individual jobs. The Air- 
comatic heads are single-motor- 
driven units, primarily intended 
for use with CAV and RAV power 
sources using ferrous and non-fer- 
rous aluminum and hard wires 
from 0.030 to 1/8 inch in diameter. 
They can also be employed with 
conventional direct-current power 
sources when ferrous wires only 
are used. The units are equipped 
with thyratron-controlled direct- 
current motors which have con- 
stant wire-feed speeds up to 600 
inches per minute for Model 
AMH-E and 1000 inches per min- 
ute for Model AMH-D. The heads 
can be used with argon, helium, 
mixtures of both, or carbon diox- 
ide (COz) as the shielding gas. 
Two control units are available 
for use with these heads. Model 
AMC-C is a standard unit com- 
plete with crater filler, meters, 
push-buttons, gas, and water sole- 
noids. It’ operates on 230 volts, 
single-phase, 60-cycle current. The 
Model AMC-D is designed to be 
used by fixture builders who are 
considering a common control 
panel for all electrical equipment. 
Operating on 115 volts, single- 
phase, 60-cycle current, it can be 
adapted to a wide range of work. 
Both machine barrels used with 
this equipment are rated at 800 


Machine-welding equipment announced by 
Air Reduction Sales Co. 
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e Compact—saves space @ Ross quality 
© Costs much less than base mounted 4-way 


Lots of designers use this valve where they must save space. It 
was designed specifically for compactness! Others use it to save 
money without sacrificing quality —when J.1.C. allows the usage 
of an inline valve, it meets J.I.C. specs. It’s a unit of the Ross 
Skyline series which features modular construction, so it can be 
actuated with any Skyline series head. Ross poppet construction 
means pressure assists the seal, and short poppet travel gives 
faster response. On most applications it outlives the machine— 


and frequently doesn’t even require maintenance. Write for ae ee 
Bulletin 321. be set iets a Pa 


Sse ‘ 


* WHITEMODEL * GOLDMODEL * Senet GREENMODEL XN BLUEMODEL  BLUEMODEL BLUEMODEL BLUEMODEL *THIS AIR INDEX ADAPT 
SPOOL oI seemenseD DOUBLE SOLENOID © AIR OPERATED - RA pth - —_— = OPERATED oye THESE MEADS" 
SOLENOID SOLENOID SOLENOID MOMENTARY 2 he: y Orton MEOD.OUT ‘0 MOMENTARY ACTION 


“every head meats every body at this gasket” 


ALL SKYLINE HEADS AND BODIES ARE Papas BLOCKS ’ O GIVE YOU MANY VALVES FROM A FEW HEADS AND BODIES 


GREENMODEL 
4-WAY 
bk ee 


STRAIGHTWAY PORT 
NORMALLY OPEN NORMALLY OPEN 
NORMALLY CLOSED NORMALLY CLOSED 4 WAY 3 WAY a 


NORMALLY OPEN 4 
NORMALLY CLOSED - 


IMoss OPERATING VALVE COMPANY 


110 EAST GOLDEN GATE AVE. * DETROIT 3, MICH. 
MACHINERY, September, 1959 
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amperes direct-current, continu- 
ous-duty cycle. Model AM80-A is 
a water-cooled unit with concen- 
tric shielding for all applications, 
while Model AM80-B is an air- 
cooled unit with an _ external 
shield for high-production CO. 
applications using hard wire only. 
The equipment is said to have 
broad applications in the automo- 
tive and associated industries, and 
may be adapted for Aircomatic 
machine cutting. 

Circle Item 596 on postcard, page 195 


B & S Tool Chests 


The Brown & Sharpe Mfg. Co., 
Providence, R. I., has introduced 
a complete line of machinists’ tool 
chests. Made of wood or metal, 
they are furnished with three dif- 
ferent assortments of tools which 
have been selected to meet the 
needs of toolmakers, machinists, 
and apprentices in the metalwork- 
ing field. The largest assortment 
contains twenty-one tools; the 
medium assortment, seventeen 
tools; and the smallest assortment, 
eleven tools. 

The chests have drawers of sev- 
eral depths and widths, as shown 
in the illustration, to accommo- 
date the original assortment of 
tools with ample room for addi- 
tional tools which might be pur- 
chased later. Each is so designed 
that, when the cover is in its 
closed position, the entire chest 
can be locked. 


The wood chest is made of fine- 





quality oak, generally preferred 
by experienced toolmakers. 

The metal chest is similar in 
size and drawer arrangement but 
has a smooth, hard, baked blue 
finish which is very durable and 
easy to keep clean. The corners 
are rounded and will not catch or 
tear clothing. The drawers have 
safety stops to prevent their slid- 
ing out. 

Circle Item 597 on postcard, page 195 


New Equipment for Strippit 
Fabricators 


Wales-Strippit, Inc., Akron, 
N. Y., has developed a Microbar 
gaging assembly and a toggle- 
switch control mechanism to in- 
crease the convenience and ef- 
ficiency of their high-speed, 
quick-change punch presses or 
fabricators. The Microbar assem- 
bly, mounted on the pantographic 
duplicator attachment of the Fab- 
ricator, makes it possible to pro- 
duce templates or single produc- 
tion pieces to extremely close 
tolerance. The assembly consists 
of one machined bar that bridges 
the Duplicator carriage and an- 
other mounted on the work-table. 
Both bars are precision drilled and 
bushed at 1l-inch intervals, with 
dial indicators to provide forward, 
backward, and lateral settings to 
the nearest thousandth of an inch. 

Stops placed in the bushed holes 
in both Microbars contact each 
dial indicator arm to provide 
the readings. Operation involves 


Machinists’ tool chests brought out by the Brown & Sharpe Mfg. Co. 
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Strippit Microbar gaging unit 
applied to punch press 


merely placing the stops to the 
nearest inch as specified on the 
layout or drawing, then adjusting 
the carriage to obtain the desired 
reading in thousandths, and lock- 
ing the carriage in position. This 
automatically positions the work. 

The toggle-switch mechanism 
cuts change-over time between 
template punching and produc- 
tion punching with the Strippit 
Fabricator-Duplicator. 

All Fabricator-Duplicators are 
now supplied with an outlet box 
with disconnect receptacles, the 
toggle switch, and a built-in re- 
ceptacle for the 110-volt power 
supply to the Dupl-O-Scope trans- 
former. The Duplicator, the Mi- 
crobar assembly, and the Dupl-O- 
Scope four-power optical scanner 
are available with the basic Strip- 
pit Fabricator punch press for 
punching and notching up to 1/4- 
inch-thick mild steel. 

Circle Item 598 on postcard, page 195 


Toolmakers’ and Diemakers’ 
Abrasive Kit 


A kit of rubberized abrasive 
wheels and points, selected espe- 
cially for the use of toolmakers 
and diemakers, has been devel- 
oped by Cratex Mfg. Co., Inc., 
Burlingame, Calif. These tools are 
especially adapted for sensitive 
deburring, smoothing, and polish- 
ing. The kit has eighty wheels and 
points selected from three hun- 
dred fifty available shapes as be- 
ing the most useful in the manu- 
facture of tools, dies, molds, and 
component parts. They are equal- 
ly assorted in four grit textures 
(coarse-C, medium-M, fine-F, and 
extra fine-XF). In the set there are 
also four mandrels for a 1/8-inch 
chuck. 

Circle Item 599 on postcard, page 195 
(This section continued on page 216) 
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Station where gear case is tipped up 
90° on Snyder convertible transfer 
machin» processing 80 cases per hour 


How European Quality Car Builder 
Snyderizes for the Soaring Sixties 


This new 53-station transfer machine combines 
special purpose efficiency with high converti- 
bility for later changes. Part orienting devices 
enable Snyder to utilize standard horizontal 
way-type units to drill, spotface, chamfer, ream, 
line-ream, mill and bore this cast iron standard 
gear transmission case on all faces. The cases 
are turned 90° at the thirteenth station and 
tipped up 90° at the thirty-eighth station, 
which eliminates vertical machining units. The 
part is specifically located on faces not subject 
to future design changes, thus reducing future 
capital expenditure. 


* * * 


Let us show you how to SNYDERIZE 

FOR THE SOARING SIXTIES for more 
efficient parts handling, gaging, assembly and 
machining. Send or phone for new brochure 
with resume of Snyder machines 

engineered for profit improvement. 


Standard Features of Snyder Machines 


1. SNYDER SELF-CONTAINED UNITS and other units equipped with 
hardened and ground steel ways. 


2. Threading and tap heads equipped with individual lead-screw 
spindles. 


3. Minimum downtime for tool changes because spindles are 
arranged for pre-set cutting tools. 

4. Automatic lubrication. 

5. J.C. Standards throughout. 

6. Electrical interlocks and full depth circuit throughout. 

7. Panels equipped with SNYDER CIRCUIT SLEUTH. 


SNYDER 


CORPORATION 
(Formerly Snyder Tool & Engineering Company) 


3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 
Phone: LO 7-0123 
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Bokoe Flow-Forming and Spinning Lathes 


The Cosa Corporation, New 
York City, is introducing in this 
country a D-35 series of Bokoe 
spinning and flow-forming lathes. 
The series covers the need of prac- 
tically any production require- 
ment, beginning with a basic 
hand-operated machine and cul- 
minating in the “Hycoform.” This 
latter model is a heavy-duty, 
hydraulic, semi-automatic copying 
machine, designed to mass-pro- 
duce nose cones as well as cy- 
lindrical and tapered parts. The 
“Hycoform” is the ultimate in the 
D-35 series of spinning lathes. It is 
constructed on the “building 
block” system with the addition of 
various accessories to the basic 
machine. 

The operating spindle speeds, at 
constant output, cover the range 
from 45 to 1200 rpm. The speed 
is steplessly adjustable through a 
hydraulic drive. Start, stop, and 
speed selection are remote con- 
trolled. The hydraulically operated 


transverse and longitudinal slides 
are mounted on a rotary base. 
Patented slideways and gib de- 
sign, having two carrying surfaces 
at right angles to each other, as- 
sure positive guidance regardless 
of forming pressures. For mass 
production, a built-in program 
control is available. 

Provisions have been made to 
increase versatility by adding a 
second saddle at the rear of the 
machine. The saddle has cross- 
slides on a rotary base with at- 
tachments for forming complex 
parts. 

This equipment will flow-form 
aluminum up to 3/8 inch in thick- 
ness and steel up to 1/4 inch thick. 
Maximum swing is 28 inches, and 
longitudinal slide travel, 16 inches. 
Cross-slide travel is 6 inches, and 
center distance, 42 inches. The 
main drive consists of a 7.5-hp 
motor. 

Circle Item 600 on postcard, page 195 


(This section continued on page 220) 


bu Com ot-r-nmebt-inedaslesel 
and more power 
in the cut with 
G&L table and bed 


elepet_j19 mele nese! 


Single antifriction 
table track bearings 


Double antifriction 
ele} (-mag-lo melt Lelie t 


G&L vertical boring mill tables ride 
on a large preloaded, tapered roller 
center bearing and one or two anti- 
friction roller bearing tracks. The 
center bearing prevents misalign- 
ment of table and work due to radial 
thrust. Preloading of the bearing 
eliminates need for clamps and hold- 
down devices to prevent table tilt- 
ing during machining. 

Use of single or double roller 
tracks depends on loads—a second 
track increasing capacity fivefold. 
For example, the 12-ft VBM read- 
ily handles125-ton workpieces across 
its entire speed range. 

Unitized bed and transmission 
assure a level, smooth-running table 
and eliminate need for a pit because 
internal adjustments can be made 
from the top. 


All this adds up to less friction, 
less heat, freedom from distortion, 
and more power in the cut. 


symbol for 





machining cost reduction 


GLF-111 


(Upper view) Bokoe basic hand-spinning lathe and (lower view) 
“Hycoform” automatic introduced by Cosa Corporation 
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GIDDINGS & LEWIS 


Standard sizes 
54-inch through 20-foot 


Photo courtesy Allis Chalmers Manufacturing Co., West Allis, Wisconsin 


G&L roller bearing table tracks speed up 


precision machining on any size workpiece 


You can turn out any job faster on 
a Giddings & Lewis vertical boring 
mill because of the table and bed 
construction described at the left. 

You can run at higher speeds or 
heavier feeds or both because more 
horsepower is put to work at the 
tool and less is consumed in turn- 
ing the table. The low friction and 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 


resulting low heat build-up permit 
you to run any size workload con- 
tinuously without loss of accuracy. 

Efficient, accurate operation at 
highly increased speeds permits use 
of carbide and ceramic tools, even 
when turning small-diameter work. 

Complete reliability of design 
has been exhaustively proved—no 





Fond du Lac, Wisconsin 


Giddings & Lewis antifriction table 
track has ever failed in service. 

For complete information on the 
antifriction table and the many 
other features of this productive, 
completely pendant-controlled 
machine tool, call your Giddings 
& Lewis distributor or write for 
Catalog VBM-4. 


Giddings & Lewis manufactures: vertical and horizontal boring machines, vertical 
turret lathes, planers, planer mills, contour milling machines, die sinking machines, 
drilling machines, numerical and tracer control systems, boring tools and related 


items, and machine tool accessories. 








Grinding experts will tell you there’s only 
one way to get a slick surface finish with- 
out going to extremely fine grit wheels or 
a straight grinding oil—and you don't 
have to give up wheel life or cooling ac- 
tion to get it. 

That is by utilizing the balanced l/ubri- 
cating and scrubbing action of a water- 
mix like Stuart’s Codol liquid grinding 
compound. For Codol’s balanced formula 
provides the high surface finish advan- 
tages of a straight oil . . . in colloidal form 
... plus the cooling capacity of water. 





low friction - high finish _ 


ejej} ete} & 


Extremely fine oil particle size results 
in a near-transparent solution. Codol is 
not an opaque emulsion like most soluble 
oils... yet, it has none of the machine 
maintenance disadvantages of trans- 
parent compounds. 

Use Codol for fine-finish grinding when 
you want to keep wheel inventory costs 
at a minimum and production efficiency 
right at peak. 

Read on the opposite page how Codol 
helped solve a tough finish problem at 
International Business Machines Corp. 





Stuart’s Codol combines lubricity 


with detergency, for fine-finish grinding 


Extremely fine oil 
particles in Codol 
serve to reduce 
the clearance be- 
tween wheel grits 
and make a grind- 
ing wheel act 

softer. 
Standard wheels 
b | grind like fine- 
grit wheels—produce mirror finishes that 
cannot be duplicated if you rely strictly 
on grit action. “hus, greater wheel versa- 
tility reduces your inventory costs and 
simplifies wheel stocking problems. But, 
real benefits come from improved per- 
formance of the machine and wheel... 
as well as from improved product quality. 
Codol keeps a wheel open and free- 
cutting. It’s a real detergent. You don’t 
have to worry about heat-stressing. W 


Yet, Codol will not remove way lubricant 
or attack the finish of machine tools. This 
adds up to fine finishes, good wheel life, 
less downtime for dressing wheels, and 
lower machine maintenance. 

With Codol to fill the gap between 


Stuart's straight grinding oils and new, 
highly detergent, petrochemical solution, 
Hi-D—your Stuart representative can 
provide the grinding fluid best suited to 
your particular work. 

Proof of performance—At International 
Business Machines Corp., the problem 
for Codol was preparing the plating sur- 
face on 10in.OD ‘‘memory units" (below) 
used in data-processing equipment. To 
produce a surface free of roughness or 
dimensional inaccuracy, the monel drums 
are precision ground, removing .008 in. 
stock and holding concentricity within 
00025 in. Stuart's Codol provides the 
lubricity and high detergency required 
for producing a smooth, mirror-like finish, 
plus the cooling capacity required for ac- 
curate stress-free grinding. After grind- 
ing, the drums are copper-plated and 
turned with a diamond point. 


(Complete details are available on this 
application—ask for Bulletin #8.) 

Call your Stuart representative for ex- 
pert advice on grinding fluid problems— 
and remember, it's Codol when you want 
a Slick finish, 


o uart Productive Lubrication 


(Phone Stuart Representative listed at right) 


BD. A. STUART OLA €CO., LEM ET EE 


2727 South Troy Street, Chicago 23, Iilinois « Phone: Bishop 7-7100 
CANADIAN D. A. STUART OIL CO., LIMITED, P.0. Box 430, 43 Upton Road, Scarborough, Ontario, Canada 
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ATLANTA, Georgia 
Henry E. Perkins 
275 Danbury Lane 
BLackburn 5-6926 
BAYONNE, New spreey 
3 A. Stuart Oil Co., Ltd 
P. 0. Box 137 
HEmiock 7-0151 
CINCINNATI 2, Ohio 
ween City Warehouses, Inc. 
Main Street 
PArkway 1-3731 
CLEVELAND 13, Ohio 
D. A. Stuart Oil Co., Ltd. 
1730 Train Avenue 
PRospect 1-7411 
DALLAS 35, | Sompany 
The ye ss #0. Box comeee 
6626 Ma: 


Flasteeed i 

DAYTON “ ane 

c/o Union Storage Company 

10 S. Conover Street 

BAldwin 6-1871 

DETROIT 4, Michigan 

D. A. Stuart Oil Co., Ltd. 

8350 Milita pdawty 

TYler 7- 

ENGLEWOOD, Colorado ~ 
Western Oil Su pl ‘ 

3275 S. Santa Fe Drive 

SUnset 1-1721 
FORESTVILLE, Connecticut 
D. A. Stuart Oil Co., Ltd. 

c/o Paul's Cartage 

215 Fredericks St. 

JAckson 7-1144 

HARTFORD 13, Connecticut 
D. A. Stuart Oil Co., Ltd. 

410 Asylum Street, Rm 336 
JAckson 7-1144 

HOUSTON, Texas 

Ada Oil Company 

6910 Fannin, io b. Box 844 
JAckson 6-1911 


INDIANAPOLIS 75 Indiana 
D. A. Stuart Oil Co., Ltd 

c/o Merchandise Whse. Co., Inc. 
1414 South West Street 

MElrose 2-2525 

KANSAS CITY, Kansas 
interstate Oil Co. 

87 Shawnee Avenue 

DRexel 1-3470 


LOS ANGELES 22, . “epee 
Los Angeles Oil & Grease Co. 

2313 Yates Avenue 

RAymond 3-1208 

MINNEAPOLIS 4, Minnesota 
The Satterlee Company 

2200 E. Franklin Avenue 

FEderal 3-5264 


> 


PHILADELPHIA = Pennsylvania 
D. A. Stuart Oil Co., 

Wingate & Ha erman a 

paren copie 100 

PORTLAND 4, Oregon 

J. E. eesti I ina 

115 S.W. Second Avenue 

P. 0. Box 3342 

CApitol 8-7511 

ST. LOUIS 10, Missouri 
Jenkin-Guerin Inc. 

4480 Hunt Avenue 

OLive 2-2905 

SAN MATEO, California 

SS ence 


SYRACUSE, New York 
c/o Robert M. Haley Warehouse 
404 N. Midler Avenue 
Box 61, Eastwood Sta. 
HOward 3-8647 
SCARBOROUGH, Cetera. Canada 
Canadian D. A. Stuart Oil Co., 
P. 0. Box 430, 43 Upton he 
PLymouth 7-3227 
EUROPE 

SWITZERLAND, Bern 
Walo v. Muhlenen 
Effingerstrasse 75 
BELGIUM, Brussels 
Ets. Mottay & Pisart S.A., 65 rue ee Lombard 
DENMARK, C h 
Firma P. V. Nordentoft, Rie 1 
ENGLAND, London W. 1 
Amber Oils, Utd., 1A Albemarle St. 
eet ag Paris 17e 

Dasco S.A., 2, rue Gounod 
GERMANY, Frankfurt a.M. 
D. A. Stuart Industriéoele G.m.b.H. 
Cassellastrasse 31 
ITALY, Milan 
Univers S.p.A., Via Valvassori Peroni N. 47a 
SWEDEN, Steenineton—Vartan 
A. B. Gullander & Co., Postfack 
SWITZERLAND, Bern 
N. v. Muhlenen G.m.b.H., PR 131 
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Precision-built drill-press vise made by the L-W Chuck Co. 


Drill-Press Vise 


A line of precision-built drill- 
press vises and fixture holders de- 
signed to safely handle both rigid 
and nonrigid work without distor- 
tion has just been made available 
by the L-W Chuck Co., Toledo, 
Ohio. There are three sizes: 4, 6, 
and 8 inches. The maximum open- 
ings are 5 1/2, 6 1/4, and 8 1/2 
inches, respectively. 

A turn of the front adjusting 
screw bushing varies the jaw pres- 
sure from 1 to 1500 pounds. Easy 
hand pressure on a hardened and 
micro-ground bar Iecks and holds 
the work. Heavy, removable jaw 
inserts allow simple, quick adapta- 
tion for low-cost jigs and fixtures. 

Circle tiem 601 on postcard, page 195 


Media for Barrel Finishing 


A barrel-finishing media de- 
signed for zinc die-castings, which 
offers fast cutdown, produces a 
low micro-inch surface finish, and 
protects work-pieces against sur- 
face impingement, has been an- 
nounced by the Minnesota Mining 
& Mfg. Co., St. Paul, Minn. Called 
“Honite” brand Z-N tumbling 
shape, the new media is said to 
offer characteristics not previous- 
ly available in any other for barrel 
finishing zinc die-castings. 

The rapid cutting rate of the 
media serves to reduce the barrel- 
tumbling time. Its exclusive fine- 
mesh abrasive produces a finish so 
fine that hand buffing is often 
eliminated in the preparation of 
a pre-plate finish. Slough-suspend- 
ing chip action allows work-pieces 
to come out cleaner and brighter. 
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The light weight of the media as- 
sures work-pieces free of media 
impingement, and the product’s 
fracture resistance minimizes lodg- 
ing problems. Present media 
shape is that of a_ truncated 
pyramid. 

It is claimed that many zinc 


“Honite” tumbling barrel media for finishing die-castings 


die-castings previously not mass- 
processed because of a lack of 
suitable media to generate an ac- 
ceptable pre-plate finish can now 
be barrel finished and take a plate 
comparable to a_ hand-buffed 
piece. 


Circle Item 602 on postcard, page 195 


Vertical Dial Type Machine for Processing Pin-Holes 
in Connecting-Rods 


A vertical index or dial machine 
made completely of standard units 
has been designed and built by 
Baker Brothers, Inc., Toledo, Ohio, 
for processing the pin-holes in au- 
tomotive connecting-rods. The ma- 


chine cycle is as follows: load four 
parts in each fixture; drill to one- 
half the hole depth; drill through; 
ream; and chamfer. The produc- 
tion rate is 600 parts per hour. 
The hydraulic index-table, a 


Dial type machine built ot standard Baker Brothers units for processing 
pin-holes in connecting-rods 
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- NEW..... GRANp RAPIDS 


and just look atall No. 350 PRECISION 
these features: TOOL ROOM TYPE 
Powered vertical movement of 
wheel head* HYDRAULIC FEED 
ieee oo hydraulic SURFACE GRINDER 
Greased -for-life precision 


ball bearing spindle with two 
speeds for long wheel life 


Head carried on protected 
pre-loaded ball bearing ways 


Equipped with Vickers vane 
type pump and our own con- 
trol valve for infinite longi- 
tudinal table speeds from 5” 
to 120’ per minute 


Variable speeds hydraulic 
cross feed and continuous 
cross feed 


Rugged, one-piece casting 
column and base for perma- 
nent rigid alignment 


Ultimate in accuracy with 
micro inch finish at produc- 
tion speeds 


* Automatic downfeed available as 
optional feature 


For full details, just 
send a note on your 
letterhead. 


EYER 
GINGSTON 


GALLMEYER & LIVINGSTON CO. 
305 Straight Ave., $.W., Grand Rapids, Mich. 
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new standard unit designed for 
quick and easy servicing, permits 
removal of all components from 
the outside without disturbing the 
fixtures or the index-table top. 


The fixed-center drilling units as- 
sembled with the hydraulic table 
are designated as A-24-VF and 
A-18-VF. 


Circle Item 603 on postcard, page 195 


Snyder Automated Machine for Drilling 
Rocker-Arm Shafts 


A fully automated, six-station in- 
line transfer machine that drills 
and probes holes in truck-engine 
rocker-arm shafts at the rate of 211 
parts per hour is announced by 
the Snyder Corporation, Detroit, 
Mich. The rocker-arm shafts are 
delivered to a transfer way from 
a hopper-feed and escapement 
mechanism at one end of the unit. 
A rotating-finger transfer bar ac- 
tuated by a hydraulic cylinder at 
the end of the transfer way ad- 
vances the SAE 1010 tubular 
rocker-arm shafts from station to 
station for the various drilling and 
probing operations. The rocker- 
arm shafts are 17 inches long and 
have an outside diameter of 3/4 
inch, 

Individual parts are lifted a 
small amount by spring-loaded 
centering fingers that enter each 
end during the transfer operations 
between stations. Clamping _fix- 
tures at each station locate the 
parts for the machining and 
checking operations. One of the 


holes produced in the first drilling 
station is utilized as a radial lo- 
cating point for succeeding drill- 
ing, idle, and probing operations. 

When the machine is in opera- 
tion, parts from the hopper are 
placed on the transfer way at Sta- 
tion 1. Station 2 has a pair of op- 
posed drilling units that drill one 
11/32-inch and three 13/32-inch 
holes. Station 3 is idle but has a 
clamping fixture and hole locator 
to prevent part rotation. At Sta- 
tion 4 there is one horizontal and 
one vertical drill head. Each head 
drills six 1/8-inch holes. Station 5 
is an idle station with a clamping 
fixture and hole locator. At Station 
6 the two sets of six 1/8-inch 
drilled holes are probed to check 
for broken drills or incomplete 
holes. The machine shuts down 
automatically if the probes indi- 
cate incorrect drilling. 

The machine occupies a floor 
space approximately 16 feet by 
9 feet. The hydraulically operated, 
electrically controlled unit has hy- 


Snyder fully automated in-line transfer machine that drills and probes 
211 truck-engine rocker-arm shafts per hour 
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draulic power supplied by a sep- 
arate hydraulic pump and tank 
unit. Electrical controls are housed 
in a separate control cabinet. 

Circle Item 604 on postcard, page 195 


Wilson hydraulic arbor press 


Air-Actuated Hand-Operated 
Hydraulic Arbor Press 


A 10-ton, hand-operated hy- 
draulic bench arbor press featur- 
ing an air-actuated, fast ram 
approach is announced by K. R. 
Wilson, Inc., Arcade, N. Y. This 
press is adaptable to a wide range 
of bending, straightening, forming, 
and punching applications. It can 
be operated at more than twenty 
strokes per minute. Raising the 
hand operating lever causes the 
ram to come down to meet the 
work in a fraction of a second. 
When the hand lever is lowered, 
hydraulic pressure is applied to the 
work. Once the job is done, the 
ram is quickly spring-returned to 
top position by simply flipping 
the pressure-release knob above 
the pumping unit. 

Welded steel, 
frame construction, and heavy 
channel base assure maximum 
rigidity. The operating lever is 
readily adjustable to suit individual 
needs, Equipment includes a 
pressing plate and two matched 
V-blocks for straightening and 
bending operations. A sturdy floor 
stand is available. 

Circle Item 605 on postcard, page 195 
(This section continued on page 224) 
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don’t underestimate 
the importance of 


PROPER BOLT TIGHTNESS 


a. | 
CP-3440-TS adjustable torque me <<. | ~~ 


15 to 80 ft-lbs. 2” square drive. 


TORQUE CONTROL 
IMPACT WRENCHES 


CP-3630-RTP adjustable torque range 
100 to 350 ft-lbs. %” or 1” square 
\drive. 


. 


CP-610-RTP adjustable torque range 
1300 to 600 ft-lbs. 1” square drive. 


* A complete line of Torque Con- 
trol Screwdrivers and Nutrunners 
solve other threaded fastener torque 
problems. Available from No. 4 screw 
size to %” bolt size. 


| 


a 


& ey 
‘ i 


Chicago Pneumatic 


PNEUMATIC TOOLS © AIR COMPRESSORS ¢ ELECTRIC TOOLS © DIESEL ENGINES * ROCK DRILLS © HYDRAULIC TOOLS » VACUUM PUMPS © AVIATION ACCESSORIES 
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More and more top-flight manu- 
facturers are realizing that proper 
bolt tightness is a quality factor 
that gives them a sales edge over 
competitive products . . . their 
assembly line foremen know that 
the use of TORQUE CONTROL 
IMPACT WRENCHES in the 
driving of nuts and bolts to “cor- 
rect torque” means: 

¢ Less work spoilage 


* No chance of sheared bolts or 
stripped threads 


Inexperienced operators learn 
nut running operations faster 
Less product failure 


CP Torque Control Impact 
Wrenches give you the exact 
tightness you want in a fast, ac- 
curate, “one-shot” rundown that 
doesn’t require a hand torquing 
follow-up to check work accu- 
racy. Torque ranges from 15 to 
600 foot pounds available. 

Let a CP Fastener Specialist 
work with you on your problems. 
You'll be impressed by the easy 
handling qualities of these unu- 
sually compact tools. The torque 
control mechanism is totally 
enclosed and all torque adjust- 
ments are made quickly AND 
simply without special tools or 
fixtures. For further information, 
contact your nearest CP Office, 
or write: Chicago Pneumatic 
Tool Company, 8 East 44th 
Street, New York 17, N. Y. 
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Vise with Coolant Trough 


One of a line of vises made of 
ductile iron, a new metal devel- 
oped to combine the best fea- 
tures of steel and cast iron. The 
Skinner Chuck Co., New Britain, 
Conn., claims that the unique 
properties of ductile iron will en- 
able the bases to hold up longer 
in service with far less mainte- 
nance and at a lower over-all 
cost. The new metal is said to 
give the vises extra strength 
to resist cracking, toughness to 
take abuse, hardness to withstand 
heavy blows, and extra rigidity 
for extreme accuracy and holding 
power. These vises feature a 
large trough for guiding the cool- 
ant to its container. A swivel base 
for setting this vise at any angle 
is optional. Jaw capacities are 4, 
5, 6, 7, and 8 inches. 

Circle Item 606 on postcard, page 195 


VR-77 Carbide in New Sizes 


Five of the thirty-four new stock 
sizes of VR-77 carbide announced 
by Vascoloy-Ramet Corporation, 
Waukegan, Ill., to meet the rap- 
idly increasing demands of many 
machining applications. Excellent 
shock resistance and very high 
resistance to deformation by heat 
make this carbide well adapted 


for many extremely tough cutting 
jobs. It has proved to be an out- 
standing grade for heavy rough- 
ing and interrupted cutting of all 
types of steel—including high ten- 
sile strength and heat-resistant 
alloys. Stock items include many 
sizes of square and triangular 
throw-away inserts for both posi- 
tive and negative rake holders. 

Circle Item 608 on postcard, page 195 


**Multi-Mike” Internal Micrometer 


Internal micrometer, called the 
“Multi-Mike,” which measures 
cylinder groove and land widths, 
O-ring widths, and groove and 
keyway locations. Measurements 
that are accurate to 0.0005 inch 
are possible with this instrument 
for groove widths from 0.050 inch 
to 1.050 inches. Lands from zero 


to 1.000 inch and distances be- 
tween grooves can also be meas- 
ured with the same degree of 
accuracy. The model illustrated 
will locate from an external ref- 
erence to its probe depth of 5 3/4 
inches. Announced by Navan 
Products, Inc., El Segundo, Calif. 
Circle Item 607 on postcard, page 195 


Open-End Acorn Lock-Nuts 


Torque lock-nut of open-end acorn 
design now available from Russell, 
Burdsall & Ward Bolt and Nut Co., 
Port Chester, N. Y. Two stakings 
in the nut side distort threads 
slightly to lock the nut to the 
screw. Since it is all metal and one 
piece, this lock-nut is low-cost. Cur- 
rent applications include metal 
furniture, appliances, portable bar- 
becue grills, and similar products 
where pleasing appearance and 
rounded contours are desirable. 
Available in steel and aluminum 
in No. 10, 1/4- and 5/16-inch sizes. 
Circle Item 609 on postcard, page 195 


Safety Latch for 
Hoist Hooks 


Hoist hook equipped with safety 
latch designed to prevent acciden- 
tal detaching of loads introduced 
by the Harrington Co., Plymouth 
Meeting, Pa. This latch can be 
fitted on any hoist hook in minutes 
to provide complete safety. The 
device is available in four sizes for 
1/4- to 3-ton hooks. 

Circle Item 610 on postcard, page 195 
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Feature for fea ture, CHECK LIST 


FOR DRILLING AT A 


LT erce’ for price... seein 


SPINDLE ACCURACY 
6-spline spindle mounted in 4 
precision bearings—-one at 
NO) =F-lale Mele) acelaemell 
Feliarel(-m eleliicay 


BUILT-IN ELECTRICS 
relate) (-1¢-Morelahace) (mii demos a. la iey-le| 
protection built 
Telcom eat-Mal-7-16 i 


POSITIVE 
DEPTH GAGE 
Easy-to-read gage is graduated 
in Ye". Quickly set for positive stop 
at desired position 


RAPID SPEED CHANGE 
BB licial-aeale) colmmele-leL.t i meleehg(el-s 


CINCINNATI 16 ROYAL a 
is your BEST DRILLING 


SPACIOUS TABLES 
Large working surface of tables and 
bases, with massive 3” column 
design provide unusually 


The CINCINNATI 16’ ROYAL Drill is a real metal- _ wide work range. _. 
working drill, built to machine tool quality standards by 

a machine tool builder. This is a multi-purpose machine— 

it handles light drilling on a production basis, as well as 

being ideal for utility operations. With CINCINNATI APPEARANCE 
quality built-in, a ROYAL holds its accuracy longer— Streamlined funct 
stays on the job longer. for maximun 


®Only $128 for the Cincinnati 16” Royal bench type drill 
shown. Complete with 0’—%" chuck or #2 M.T. spindle, 
built-in single phase manual control with overload pro- 
tection—less motor. Floor model, as above, only $143. ACCESSORIES 
Profit-boosting attachments and 
ROYALS are built in bench and floor types, single and FVoret-t-t-te] al -t-Mlaleelel-M- Teh cel asl-Lelem-liani-l-1e le 
multiple spindle 16" models with % ”" drilling capacity in cast electrical tapping units, 
iron. Also 18” models with 1” capacity in cast iron. motor driven coolant pump, 
Tale Me) dal-te-m 


Talk it over with your CL&T Dealer, or write us direct. 


Improved Machining Through Research 


CINCINNATI LATHE AND TOOL CO. 


3207 Disney Street ¢ Cincinnati 9, Ohio 
““TRAY-TOP”’ Lathes / “CINCINNATI” Drilling Machines / “‘SPIROPOINT”’ Drill Sharpeners 
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Our Words on Wings 


A foreign subscriber to MACHIN- 
erY, T. Van Kampen of Amsterdam, 
Holland, is so anxious to read his 
monthly copies without delay that 
he has paid $35 extra for air mail 
postage this year. Were it possible, 
Mynheer, we would print your copies 
on India paper. 


By E. S. Salichs 


| GRINDS 


Decal Daisies 


The Meyercord Co. has pointed 
out how it takes advantage of certain 
facts in making up decal designs for 
business advertising. For instance— 
a transfer company named “Weath- 
ers” was given this treatment: a 
decal “Call Weathers in any 
Weather,” with two faces, one sunny, 





Hi, HAPPY—Not first cousin to Superman, but simply a portion of a 
steam-turbine high-pressure shell which will be part of the largest electric- 
power generating machine in the Caribbean Sea area, scheduled for 
operation in San Juan, Puerto Rico. It is being manufactured by the 


Medium Steam Turbine, Generator and Gear Department of the General 
Electric Co. Fortunately, subsequent machining and drilling operations will 
alter the appearance of the turbine which otherwise might frighten the 
jibaritos (hillbillies, Spanish style) returning to their casas from fiestas. 


one frosty. So you don’t have an 
easy name—we're sure a company 
accustomed to sticking things will 
not be stuck. 


Is Webster Willing? 


Making use of the medical ending 
“jatrics,” Pittsburgh engineer Doug- 
las E. Noll introduced the word 
“thermiatrics” in his talk to power 
plant specialists at a recent ASME 
meeting, defining it as “a disease 
afflicting boilers operating at high 
temperatures.” Mr. Noll pointed out, 
however, that engineers could take 
a course of action not normally open 
to the medics—they could use 
tougher, resistant materials in to- 
morrow’s boilers. 


“Rock-and-Roll”’ Research 


Cleaver-Brooks engineers are 
simulating actual sea conditions in 
o-der to test the operating efficiency 
of distillation equipment for marine 
use. The test machine consists of a 
rocking fixture which duplicates 
oceanic surface conditions through a 
horizontal roll up to 45 degrees and 
a vertical pitch up to 15 degrees. It 
can be operated manually or auto- 
matically through limit switches. But 
if the operator is susceptible to mo- 
tion he may stagger home nightly— 
brine, not beer, his downfall. 


Fit the Strip 


Build your roads in a factory? 
According to Industrial Research 
Newsletter, it is being done in Stutt- 
gart, Germany, where cement blocks 
are manufactured and dried in a 
plant, then taken to a road site which 
has been prepared, fitted over the 
bed, and covered with asphalt, ready 
for traffic without the customary 
wait for concrete to dry. Does it do 
awav with detours, too? 
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FIRST SYMPTOM of cut- 
ting oil dilution is often 
excessive scrap produc- 
tion. Another is frequent 
need to fill lube oil sumps. 
When they happen, you 
need the Cleartex Cure! 


Diluted cutting oil 
can pile up rejects 


When you find your scrap production soaring, the villain 
may be lube oil leaking into the cutting oil sumps of your 
automatic screw machines. It happens in 7 out of 10 auto- 
matics in spite of the most careful lubricating techniques. 
This dilution will lower cutting oil effectiveness—and, as it 
loses its efficiency, rejects pile up, tool life drops, and pro- 
duction can go down by as much as 33 per cent! 


Texaco Cleartex can solve the problem—forever! 
Because of its exceptional stability and load-carrying ability, 
Cleartex can function both as a cutting oil and as a lubricant 
—and even as a hydraulic fluid. When all your automatics’ 
sumps are filled with Cleartex, unavoidable leakage is no 
longer a problem. Excessive scrap production will stop, tools 
will last longer and production will go up. 


TAKE THE “CLEARTEX CURE” SOON! 


Write today for your copy of Texaco’s new booklet—“Cleartex 
in Automatic Screw Machines.” This new illustrated guide 
will fill you in on the details, show you where you may be 


losing profits and how to avoid it. Or contact your local 
Texaco Lubrication Engineer for an authori- 
tative survey of your automatics. Just call 
the nearest of the more than 2,000 Texaco 
Distributing Plants, or write: 
Texaco Inc., 135 East 42nd Street, New 
York 17, N. Y., Dept. MA-32. 


w w ® 


Tune In: Texaco Huntley-Brinkley Report, Mon.-Fri.-NBC-TV 


TEXACO 


Throughout the United States 
Canada + Latin America + West Africa 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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YC Semmes, 


California 


L. D. Martin anp ASSOCIATEs, 
Rochester 4, N. Y., are moving their 
consulting services to California on 
September 1. Their California ad- 
dress will be 553 E. Walnut St., 
Pasadena, Calif., Room 208. Mr. 
Martin was director of gear engineer- 
ing for the Eastman Kodak Co. for 
over thirty years prior to the estab- 
lishment of this business. This or- 
ganization, rendering gear consulting 
service, will be the exclusive rep- 
resentative in California for the 
Schoeppe and Faeser gear checker. 


Hamitton Drvision, Hamilton, 
Ohio, of Baldwin-Lima-Hamilton 
Corporation has appointed SEABOARD 
Macuinery Co., 3212 E. Olympic 
Blvd., Los Angeles, Calif., as south- 
ern California sales representative for 
Hamilton mechanical and hydraulic 
presses. The Seaboard sales territory 
includes all California counties south 
of, and including, San Luis Obispo, 
Kern, and San Bernardino. 


James M. Bett has been named 
to the newly created position of as- 
sistant vice-president of sales in 
charge of the western division for 
RussELL, BurnpDSALL & Warp BOLT 
AND Nut Co., Port Chester, N. Y. 
Mr. Bell’s office will be at 4466 
Worth St., Los Angeles 63, Calif. 


Louis M. BaLiarp has been ap- 
pointed president of Muicro-Patu, 


Lovis M. Ballard, president, 
Micro-Path, Inc. 


Inc., a wholly owned subsidiary of 
Topp Industries, Inc., Los Angeles, 
Calif. Micro-Path manufactures au- 
tomated controls for industry. 


JoserH T. Ryerson & Son, INc., 
San Francisco, Calif., has announced 
that Reynolds aluminum had been 
added to the company’s stocks and 
that service on aluminum, in addi- 
tion to service on steel, was being 
given to metal users in the northern 
California area. Heading the new 
aluminum sales department is 
THomas A. Epwarps. 


Connecticut 


FAFNIR BEARING Co., New Britain, 
Conn., announced six major appoint- 
ments in its Product Engineering and 
Metallurgical Divisions. Horace B. 
Van Dorn was appointed director 
of engineering, a new post. HowELi 
L. Potrer was named assistant di- 
rector of engineering. Francis G. 
PATTERSON was appointed chief 
product engineer. A. BurToN JONEs, 
Jn., was made chief research engi- 
neer. Henry HussBett succeeded 
Mr. Van Dorn as technical develop- 
ment manager. Mr. Hubbell was 
formerly chief metallurgist. Pamir 
K. Pearson, Jr., was appointed chief 
plant metallurgist, succeeding Mr. 
Hubbell. 


Torrincton Co., Torrington, 
Conn., announces the appointment 
of MarsHALL & HuscHartT Ma- 
CHINERY Co., Chicago, IIl., as author- 
ized representative in the Midwest 
for Torrington rotary swaging ma- 
chines, dies, and parts. The Marshall 
& Huschart Co. maintains branch of- 
fices in Milwaukee, Rockford, and 
Rock Island, Ill., and South Bend, 
Ind. They will handle sales and serv- 
ice on Torrington swaging machines 
in the states of Iowa, southern Wis- 
consin, northern Illinois, western In- 
diana, and Michigan. 


Bu.Luiarp Co., Bridgeport, Conn., 
will establish, on September 8, an 
Eastern Sales District, with head- 
quarters in Bridgeport, with Cu1r- 
ForD H. HacBerc as Eastern District 
manager. The new district will in- 
clude present sales territories of New 
England, New York State, metropoli- 
tan New York, and Philadelphia. The 


appointment of DonaLp T. BENSON 
as salesman for the metropolitan 
New York territory has also been 
announced. 


James H. W. Conx.in has been 
named general sales manager of 
Pratt & Wuitney Co., Inc., West 
Hartford, Conn. Mr. Conklin will 
direct all domestic sales and market- 
ing activities for the company’s line. 


NorMa - HOFFMANN BEARINGS 
CorporaTIon, Stamford, Conn., has 
added two men to its field sales 
force. Ropert P. Rynpress will rep- 
resent the company in the Detroit 
area, and MicHaEL McGrew in 
Cleveland. 


Hersert A. FRANCE, JR., was ap- 
pointed manager of quality control 
for Pratr & Wuitney Co., INc., 
West Hartford, Conn. 


Illinois 


J. J. Rozner has been elected 
president of the AETNA BALL: & 
ROLLER BEARING Co., Chicago, IIl., 
by the board of directors of the 
parent Parkersburg-Aetna Corpora- 
tion. He is also a vice-president and 
member of the board of directors of 
the Parkersburg-Aetna Corporation. 


Tuomas P. Sawyer has been ap- 
pointed sales manager of ARMSTRONG 
Bros. Toot Co., Chicago, IIl., suc- 
ceeding the late Henry B. Austin. Mr. 


Thomas P. Sawyer, sales manager, 
Armstrong Bros. Tool Co. 
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Back of every ILLINOIS gear is a 
tradition of dependability and 


ormance 


superiority . . . a tradition that has 
become the priceless ingredient in the 
3) minds of men who specify, 

buy and use gears. 


Wherever gears are used .. . the name 
ILLINOIS GEAR has become 
symbolic of a reputation...a 
matchless reputation that is known 
throughout industry and 
demonstrated by performance in 

all parts of the world. 


If you are not now using or 
specifying ILLINOIS GEARS we 
invite you to profit from this 
background of quality and 
performance that has established a 
new concept in gear making. 











aes aes «ss one gear or 10,000 or more 
ILLINOIS GEAR & MACHINE COMPANY 

















30% TO 50% LONGER LIFE FOR RESINOID-BONDED DIAMOND WHEELS 


Six hundred separate trials, using 145 wheels, were 
run by the Diamond Research Laboratory to test 
a completely new type of natural diamond grit for 
resinoid wheels. The results: this new grit in- 
creases the life of natural diamond resinoid-bonded 
wheels by 30% to 50%. 

The particles of this new grit do not readily 
pull out of the bond. Instead, they break down 
into ever-finer fragments which constantly expose 
new, sharp cutting surfaces. 


TEST EQUIPMENT: Three 18” Jones & Shipman 
production grinders were fitted with special 
spindles to enable wheels to operate at 5500 sur- 
face feet per minute, the speed generally used in 
diamond grinding. 


The wheels were of the D1A1 type, 6” in di- 
ameter, 3/16” face width, with 1/8” depth of 
resin. Each wheel contained 31 1/4 carats of the 
new grit. Metal to be ground was tungsten carbide 
of the same quality normally used for milling cut- 
ters, lathe tools, etc. During the course of the tests, 
700 pounds of hardest carbide were ground away. 


RESULTS: This new friable grit, Selected Natural 
Diamond (SND-RESINOID), increases the life of 
natural diamond resinoid wheels by 30% to 50%, 
depending on the type of job at hand. The grit 
will be available to your wheel manufacturer soon. 
Next time you order diamond resinoid wheels, 
specify SND-RESINOID ...the most economical 
and the most efficient grit you can use. 
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INDUSTRIAL DISTRIBUTORS (SALES), LTD. ap ewe 
YOU CAN DEPEND ON NATURAL DIAMO 
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(Left) Paul C. Kjelstrom, sales manager, Mechanical Press Division, (center) C. J. Warmac, sales manager, Hydraulic 
Division, and (right) Walter C. Johnson, assistant vice -president—administration, Verson Allsteel Press Co. 


Sawyer has been serving as eastern 
district sales manager since 1957. 


PaRKER-HANNIFIN CORPORATION, 
Cleveland, Ohio, announces the 
appointment of WaLitace TuBE 
Division, 1800 Diversey Parkway, 
Chicago 14, Ill., as a franchised dis- 
tributor of Parker hydraulic accumu- 
lators. Wallace Tube also has call 
on the assistance of Grorce C. 
STEPHENS, Parker-Hannifin manager 
of distributor sales in the Chicago 
district. 


CLEARING Division of U. S. In- 
dustries, Inc., Chicago, IIl., recently 
announced the appointment of 
Wiiu1aM Roorpa as director of pro- 
duction engineering. Rosert B. 
Yocum, formerly in the Lansing 
area for Clearing, has been trans- 
ferred to the Detroit office as district 
sales engineer. Locating in Flint as 
district sales engineer is Ropert J. 
FALsEy. 


Josern T. Ryerson & Son, INc., 
Chicago, Ill., announces the appoint- 
ments of CHartes C. Lunp and 
Rosert H. WALKER as district sales 
managers. Each will be responsible 
for the promotion of sales of all 
Ryerson steel, aluminum, industrial 
plastic, and machinery products in 
selected sales districts. 


VERSON ALLSTEEL Press Co., Chi- 
cago, Ill., has announced three new 
appointments in the organization. 
Water C. Jounson has _ been 
appointed assistant vice-president— 
administration. He has served the 
company since 1944 in diverse ca- 
pacities. C. J. Warmac has been ap- 
pointed sales manager, Hydraulic 
Division. Paut C. KyeLtstrom has 
been appointed sales manager, 
Mechanical Press Division. His back- 
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ground of eighteen years with Ver- 
son includes positions as chief engi- 
net.', service manager, and executive 
assistant. All three men will make 
their headquarters in Chicago. 


Michigan 


Dow Corninc CorpPoratTION, Mid- 
land, Mich., announces that W1- 
LIAM W. PEDERSEN, manager of the 
corporation’s Cleveland sales office, 
is being transferred to the main office, 
Midland, Mich. Mr. Pedersen be- 
comes a full-time member of a new 
corporate planning committee report- 
ing to the president. This group, 
which includes R. W. CALDWELL and 
A. W. Ruopes, will study and make 
recommendations regarding such cor- 
porate activities as the addition of 
new product lines and the expansion 
of existing ones, manufacturing, de- 
velopment, and marketing facilities, 
plant locations, and other matters re- 
lated to the growth of the business. 
Max H. LEAVENWORTH, now man- 
ager of the southwestern branch in 
Dallas, will become manager of the 
Cleveland office. Epwin Haire of 
the Dallas offiice will succeed Mr. 
Leavenworth as manager. 


MicrROMATIC HONE CORPORATION, 
Detroit, Mich., announces _ that 
Micromatic is now the exclusive sales 
and service source in the United 
States and Canada for grinding ma- 
chines manufactured by its associate 
company, A. A, Jones & SHIPMAN of 
Leicester, England. Jones-Shipman 
has been building and selling Micro- 
matic honing equipment overseas 
since 1950. This close association be- 
tween the two leading companies in 
their respective fields has resulted in 
the decision to link the Jones-Ship- 
man line of toolroom grinders to 
Micromatic coverage. 


Wesson Co., Detroit, Mich., has 
named two sales engineers and two 
distributors. Hersert D. Groru and 
James J. WALsH will be working out 
of the Wesson Cleveland District 
office (Rocky River) to service metal- 
working plants in northeastern Ohio. 
The J anp W Toouinc Inc., Greens- 
burg, Pa., will be active in the 
Pittsburgh area and Be orr INpus- 
TRIAL SupPLy Co., Beloit, Wis., will 
service companies in southern Wis- 
consin and northwestern Illinois. 


Buur Macuine Too. Co., Ann 
Arbor, Mich., announced the promo- 
tion of Cuester S. Jouns to the posi- 
tion of general sales manager, for- 
merly held by A. A. Vetter. The 
company also has announced the ad- 
dition of WaLTER R. Naas as a sales 
engineer in the Buhr direct sales 
office. Mr. Naas will serve selected 
companies in the Detroit and Wind- 
sor metropolitan areas that use 
multiple-operation machine tools. 


Chester S. Johns, general sales 
manager, Buhr Machine Tool Co. 
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(Left) O. T. Thompson, district manager, and (right) H. H. Moeller, 
branch manager, Detroit area, Carpenter Steel Co. 


CARPENTER STEEL Co., Reading, 
Pa., has appointed two men to mana- 
gerial posts in the Detroit area. 
O. T. THompson, formerly branch 
manager of Detroit, now becomes 
district manager, following the retire- 
ment of C. O. Ericke. H. H. Moet- 
LER has been promoted to branch 
manager of Detroit, succeeding Mr. 
Thompson. Moeller has been a sales 
representative in the Detroit territory 
since 1950. 


Minnesota, Missouri, 
and Texas 


Dr. Finn J. Larsen has been 
named to the newly created post of 
vice-president in charge of research 
for MINNEAPOLIS-HONEYWELL REGU- 
LATOR Co., Minneapolis, Minn. 


WAGNER ELECTRIC CORPORATION, 
St. Louis, Mo., announces that 
GreorceE W. Brown was elected 
president and will serve as chief ex- 
ecutive officer of the corporation. He 
was also elected president of its sub- 
sidiary, Wagner Brake Co., Ltd., 
Toronto, Canada. He succeeds the 
late J. H. Devor. 


GorDEN WapbeE Davis, 5122 Hia- 
leah, Houston, Tex., has been ap- 
pointed southwestern sales repre- 
sentative for Morse Twist Dritt & 
MACHINE Co., New Bedford, Mass. 


New York and New Jersey 


FARREL-BIRMINGHAM Co., An- 
sonia, Conn., has moved the head- 
quarters of industrial gear sales from 
the company’s main office in Ansonia 
to its gear manufacturing plant, 344 
Vulcan St., Buffalo, N. Y. Rupo.tex 
C. Witson, who continues as man- 
ager, and Prerce Birkuorr, who has 
been appointed assistant manager, 
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are both transferring to the new lo- 
cation. RicHarp T. PENHALL and 
Joun Erker have also been assigned 
to the Buffalo sales office. JoserH H. 
ALLEN, who has been appointed 
manager, eastern area industrial gear 
sales, will remain at Ansonia. He will 
be assisted by FRANK LARKIN. 


Georce H. BLank has been ap- 
pointed sales manager of JosEPH T. 
RYERSON & Son, INc., Buffalo, N. Y. 


RussELL, BURDSALL & WARD BOLT 
AnD Nut Co., Port Chester, N. Y., 
announces the appointment of three 
new plant managers. LAMBERT M. 
Kaspers, plant manager at the com- 
pany’s Rock Falls, Ill., plant, since 
1955, was named to the newly 
created position of Port Chester plant 
manager and assistant to the general 
manager. GEORGE J. NIEMAN was 
appointed plant manager at Rock 
Falls to succeed Mr. Kaspers. 
RoNALD M. BOWMAN was named as- 


sistant manager at Rock Falls, an- 
other newly created post. 


Joun I. Cueney has been ap- 
pointed West Coast District manager 
of J. H. Witt1ams & Co., Buffalo, 
N. Y. Mr. Cheney, now in charge of 
the company’s district office and 
warehouse in Los Angeles, will super- 
vise sales in California, Nevada, Ari- 
zona, and New Mexico. 


Freperick A. Frecper has been 
elected vice-president and general 
manager of the Loewy-Hypropress 
Division, New York City, of the 
Baldwin-Lima-Hamilton Corporation. 
Mr. Fielder succeeds the late Erwin 
LoEwy. 


James N. F, ReyNovps, Jr., has 
been appointed vice-president— 
manufacturing for VAN NoRMAN 
InpustrRIES, INc., New York City. 


Harry H. Jason has been ap- 
pointed manager—Atlantic District of 
the General Electric Co.’s MEtTat- 
LURGICAL PropucTs DEPARTMENT, 
Detroit, Mich. Mr. Jason will be re- 
sponsible for all sales and service 
activities of the district’s Carboloy 
cemented carbide and related prod- 
ucts. He will be located at the At- 
lantic District headquarters, 760 
Colfax, Kenilworth, N. J. The At- 
lantic District covers all of New Eng- 
land, Delaware, Maryland, and the 
eastern portions of New York, Penn- 
sylvania, and Virginia. 


O. J. Donouve has been appointed 
administrative assistant, eastern 
region, Arr RepuctTion SALEs Co., 
Union, N. J. Mr. Donohue has until 
the present time been district man- 
ager of Airco’s Metropolitan District 
located in Jersey City. Mr. Donohue 
will be succeeded by C. D. L. 
PerKINs as district manager of the 
Metropolitan District. 


(Left) George J. Nieman, plant manager, Rock Falls, Ill., and (right) Lambert 
M. Kaspers, assistant to general manager and plant manager, Port Chester, 
N. Y., Russell, Burdsall & Ward Bolt and Nut Co. 
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J. E. Dato, sales manager, electric 
welding, Linde Company 


J. E..Dato has been appointed 
sales manager, electric welding, of 
THe LinpE Company, Division of 
Union Carbide Corporation, New 
York City. His previous assignment 
was manager—electric welding, east- 
ern region. His association with The 
Linde Company began with a field 
assignment in 1936. 


Ohio 


Lincotn E.ectric Co., Cleve- 
land, Ohio, elected the following 
vice-presidents: Ropert A. WILSON, 
Georce F. Wiiuis, and Epwin M. 
Miter. Georce F. CLirsHAM was 
elected secretary. 


R. THorNtToN Beecuiy has been 
elected president of METAL CARBIDES 
CorPoraTION, Youngstown, Ohio. 
Mr. Beeghly succeeds his father, 
L. A. Beeghly, who founded the 
company and headed it since its or- 


R. Thornton Beeghly, president, 
Metal Carbides Corporation 
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ganization in 1931. Other officers 
elected were: J. A. Rutz, vice- 
president, D. B. PeTerson, treasurer, 
and W. E. ScHEETz, secretary. 


MotcuH & MERRYWEATHER Ma- 
CHINERY Co., Cleveland, Ohio, an- 
nounces the purchase of MopERN 
Toot CorporaTION and RapIAL 
CuTTer Mrc. Corporation, Eliza- 
beth, N. J. Plant facilities will be 
moved to Cleveland, Ohio, and made 
a part of the company’s Cutting Tool 
Mfg. Division. Distribution will be 
handled through Motch & Merry- 
weather's present organization. 


Pennsylvania and District 
of Columbia 


SKF Inpustries, INc., Philadel- 
phia, Pa., announces that Henry D. 
HineMAN has been appointed field 
engineer with the Pittsburgh district 
sales office. Davin B. Even has been 
appointed to the newly created posi- 
tion of director of distributor sales 
of the company. Mr. Eden will be 
responsible for all domestic distribu- 
tor sales and the operation of field 
warehouses. 


Link-BE.Lt Co., Chicago, Ill, an- 
nounces that Byron K. HARTMAN 
has been appointed vice-president 
and general manager of SyNTRON 
Co., Homer City, Pa. Syntron is a 
subsidiary of Link-Belt. Rospert G. 
Botrorr has been appointed sales 
manager of the Colmar (Pa.) plant 
of Link-Belt Co. to succeed Mr. 
Hartman. 


WiiuiaM R. Mocc has been ap- 
pointed general manager of the 
Sprinc Dtvision, CrucIBLE STEEL 
Company oF America, Pittsburgh, 
Pa. He succeeds T. T. Crow ey, 
who has been named vice-president 
and general manager of Crucible 
Steel of Canada, Ltd. 


LEBANON STEEL Founpry, Leba- 
non, Pa., announced the appoint- 
ment of WALTER H. FLYNN as gen- 
eral sales manager. Mr. Flynn suc- 
ceeds JoHn H. Boyp, who has re- 
signed. 


Peter H. FRATANGELO has been 
appointed chief engineer of E. W. 
Buss Co.'s Mackintosh-Hemphill 
Division, Pittsburgh, Pa. 


W. E. Montcomenry has been pro- 
moted by FirtH Sreruinc Inc., 
Pittsburgh, Pa., to chief engineer, 
carbide division. 


THe NatTionaL MAcHINE TooL 
BumLpERS AssOcIATION is moving its 
headquarters from Cleveland to 
Washington on September 1, it was 


announced today by Ludlow King, 
executive vice-president of the asso- 
ciation. The new quarters are located 
in a newly constructed, three-story 
building at 2139 Wisconsin Ave., 
N.W., Washington 7, D.C. The 7500 
square feet occupied by the Associ- 


_ ation have been laid out to meet its 


specific requirements. The Associa- 
tion is comprised of some 180 ma- 
chine tool building companies, pro- 
ducing approximately 90 per cent of 
the nation’s output of machine tools. 


Germany 


A. “Ace” VeTTER has been named 
manager of overseas operations for 
Tue Cross Co., Detroit, Mich. He 
will begin operations for Cross’ new 
German plant. Born and educated in 
Germany, Mr. Vetter began his ca- 
reer with the Mercedes-Benz organi- 
zation in Stuttgart. Since coming to 
the United States in 1931, he has 
been associated with the machine 
tool industry. 


Obituary 


Witu1am H. GaLLMeEyYER, aged 
seventy-six, president and treasurer 
of Gallmeyer & Livingston Co., 
Grand Rapids, Mich., died on July 
25. He had been president since 
1948, succeeding his brother, Charles 
H. Gallmeyer, who headed the firm 
from 1932 to 1948. His father, 
Christian Gallmeyer, was president 
from the founding of the company 
until 1932. Mr. Gallmeyer was a 
member of other business and civic 
organizations in his community. 


Coming Events 


Octoser 20-22—Sixth Annual 
Conference on Lubrication, jointly 
sponsored by the American Society 
of Lubrication Engineers and the 
American Society of Mechanical En- 
gineers, will be held at the Sheraton- 
McAlpin Hotel in New York City. 
For additional information write to 
the American Society of Lubrication 
Engineers, 5 N. Wabash Ave., Chi- 
cago 2, Ill. 


NovEMBER 2-6—Forty-First Na- 
tional Metal Exposition and Con- 
gress to be held at the International 
Amphitheatre, Chicago, Ill. It is 
under the management of the Amer- 
ican Society for Metals, 7301 Euclid 
Ave., Cleveland 3, Ohio; Chester L. 
Wells, director. 


MACHINERY, September, 1959 





Tape control... 
certainly! 


Tape control can readily be applied to any Lucas 
model, (2 3/4” to 6” diameter spindles) if repetitive 
operations or complicated one-of-a-kind jobs make this 
new development advantageous. Lucas tape controlled 
machines are available with punched tape for N.P.C., 
magnetic tape for contouring, or tape and tracer con- 
trol. If you have a profitable use for any type or size 
of horizontal boring, drilling and milling machine (up 
to 6” spindle capacity) you can get it at its best from 
the specialist in this type of machine. Did you ever 
meet a man who regretted picking a Lucas? 





LUCAS 


OF CLEVELAND 

















ant controls... 


A Lucas performs the greatest variety of 
operations possible in any machine tool. 
Standard models permit control of all oper- 
ations from the pendant. Optional pendant 
and lever control machines, like the one 
shown above, combine a simplified pendant 
with readily accessible levers. Whichever 
type of control you want—pendant, lever, 
tape, tracer or any of these in combination 
—Lucas has it. 


OF CLEVELAND 
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Lundberg cuts costs 11% by switching to Timken*® hot-rolled 
seamless steel tubing on National Acme screw machines 


O cut costs, Lundberg Screw Products Company 

of Lansing, Michigan, investigated the possibility 
of using hot-rolled tubing on its National Acme screw 
machines. The question: were hot rolled tolerances 
adaptable to standard collets. 


Timken Company sales engineers suggested they 
try hand chucking. Although hand chucking would 
mean a slight increase in time due to minor adjust- 
ments of collet tension, the material savings would 
more than offset the higher labor cost. And it did. The 
manufacturer found these adjustments added 1/10 of 
an hour per tube to production time. But the saving 
in material cost was 11%. 


Can hot-rolled Timken® seamless steel tubing save 
money for you? Call us and see. And to further increase 


TIMKEN 


your steel savings, ask Timken Company engineers 
to recommend the most economical tube size for your 
hollow parts job. We'll guarantee this size to clean 
up to your dimensions. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable: ‘““TIMROSCO”’. Makers of tapered roller bearings, 
fine alloy steels and removable rock bits. 


Timken alloy steel and seamless tubing is avail- 
able from warehouse stock in 44 cities in the 
| United States. Call your local Timken Company 
sales office for the name of your nearest Timken 
| steel distributor. 


= 1 EEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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THE 16TH EDITION 
ON THESE AND 


Since the publication of the 15th Edition of MACHINERY’S HANDBOOK, wide- 
spread time-saving and money-saving advances in metalworking technologies, tech- 
niques and standards have taken place. Here are just some of the topics that have 
been added to the 16th Edition to help you keep abreast of the changes and 
developments in the ever-progressing metalworking industry. Only a NEW Handbook 


can meet the needs of today’s designing and metalworking jobs . . 
up to a better, more responsible position in your industry. 


SCREW THREAD SYSTEMS. Probably 
the most widely used section in the Hand- 
book, it has been completely revised to 
reflect the latest changes in screw thread 
standards. Contains dimensional data for 
all classes of Unified threads including the 
several new thread series recently added. 
The extensive tabular data and detailed 
discussion of Unified threads are useful 
to both the machinist and the designer. 
These tables present data for new Unified 
thread series and include hole sizes for 
tapping Unified threads based on the new 
minor diameter tolerances. Data are given 
for the manufacture and specification of 
Unified threads, the new Unified minia- 
ture screw threads, new dimensions for 
interference fit threads (studs), Acme 
screw threads, Stub Acme screw threads, 
and powers threads. Complete dia- 
grams for each of these threads show the 
disposition of allowances, tolerances and 
crest clearances. 


GEARING. The subject of gearing has 
always been given careful attention in 
MACHINERY’S HANDBOOK. Advan- 
ces in fine-pitch precision gearing called 
for the inclusion of this kind of detailed 
information: enlarged spur and _ helical 
gears from 7 teeth up, composite error 
inspection, checking pressures, indicator 
limits, angular position errors, angular 
blacklash, and a complete tabular descrip- 
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- help you move 


tion of data for specification on drawings. 
. . . This is the first handbook to give the 
exact formula and tables of data for the 
selection of helical gear milling cutters in 
the production of milled gears for experi- 
mental and replacement purposes. 


HXKKK 
XAXXXX PITCH 
xx 01a 
MAJOR REF 
OIA 
| ne 
XXAKK 
MINOR 
OIA 


X20000 
MAX FORM 
OIA 


INVOLUTE SPLINES AND SERRA- 
TIONS. The widespread use of involute 
splines and serrations in place of straight 
splines has necessitated a new 43-page 
section giving complete design data, for- 
mulas, and dimensions in tabular form 
for the design, production, and specifica- 
tion of the various types of involute 
splines and serrations. As an aid to the 
draftsman, several pages are devoted ex- 
clusively to detailed drawing specifica- 
tions for the various types of spline and 


serration fits. Tables of wire sizes and 
wire measurement data for involute 
splines and involute serrations are also 
included. The effect of spline errors on 
spline fits, error allowances and toler- 
ances, and machining data pertaining to 
splines are also clearly explained and 
illustrated. 


TWIST DRILLS. Included in this section 
are data on combined drills and counter- 
sinks, jobbers length millimeter drills, and 
other new data from the revised Ameri- 
can Standard for twist drills. 


PHYSICAL PROPERTIES OF STEELS. 
Heat-treated steels have been found to 
have the same tensile and yield strengths 
regardless of composition and alloying 
elements so long as they have been fully 
hardened to the same as-quenched hard- 
ness. Charts make it possible to determine 
expected tensile strength, reduction in 
area, yield points, and tempering tem- 
perature if the hardness of a particular 
steel is known. Strength data for a wide 
range of ferrous and non-ferrous metals 
are also given. 


BALL, ROLLER, AND NEEDLE 
BEARINGS. This 72-page section gives 
standard description and dimensional 
data for all types of ball, roller and 
needle bearings. Besides dimensional and 
tolerance data for inch and metric bear- 
ings, there are data pertaining to shaft 
and housing fits, clamping and retaining 
methods, bearing life, radial and thrust 
load ratings, selection procedure for ball 
and roller bearings, equipment loads, 
bearing capacity, and bearing lubrication. 


Gz. 


TAPS AND THREADING DIES. New 
designations, applicable to ground thread 
taps, have been added to this section 
which includes dimensions of all types of 
taps and dies. Recommended tap limits 
to achieve the various classes of fits in the 
Unified thread series are also included. 


TAP DRILLS. Complete dimensional 
data have been included on drilled holes 
for Unified and Unified miniature inter- 
nal threads, as well as for the old Ameri- 
can Standard thread classes. 


KNURLING AND KNURLING 
TOOLS. Complete data concerning the 
diametral pitch knurls recommended as 
providing good tracking by the American 
Standard are presented. Includes toler- 
ances for work diameters before and after 
knurling. 


CARBIDE BORING TOOLS. Standard 
data for solid and tipped carbide boring 
tools, as published in the latest American 
Standard, have been included because 
boring tools differ in many respects from 
other single-point cutting tools. 


FLAT BELTS. The continuing popularity 
of flat belts in certain applications has 
been given consideration in 16 new pages, 
complete with diagrams for cutting, lac- 
ing and installation of these belts. 
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GIVES YOU THE LATEST DATA 
OTHER IMPORTANT SUBJECTS! 


SINGLE-POINT CUTTING TOOLS. 
Added to this section are data on solid 
carbide inserts and their holders, with 
complete dimensions for each. These are 
the carbide cutting tools included in the 
latest American Standard. 


é. STYLE GR 
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SELF-TAPPING SCREWS. Data on 
drills and punched holes for self-tapping 
screws and the application of the various 
types of screws are presented. 


TAPERS. Data on Morse stub taper 
shanks have been added to the already 
extensive taper-shank section of the 
Handbook. 


SCREW THREAD INSERTS. Screw 
thread inserts including the self-tapping 
type are now widely used to achieve 
strong threads in soft materials, as well 
as for replacement of stripped threads. 


TAPER PINS. To facilitate the machin- 
ing of taper holes for taper pins a new 
chart has been provided showing drill 
sizes for step drilling prior to taper 
reaming. 


GROOVED PINS. Dimensions of stand- 
ard grooved pins have been given. 


BOLTS, SCREWS, NUTS, WASHERS. 
Among the changes in this section are 
new American Standard dimensions for 
plain washers and toothed lock washers 
and clearances for box, open-end, and 
socket wrenches. 


GRINDING, POLISHING, AND LAP- 
PING. This new 54-page section provides 
the latest in available data, techniques, 
and process descriptions in connection 
with grinding wheels, wheel dressing, cen- 
terless-, surface-, cylindrical-, offhand- 
and portable-grinding. Tables of grinding 
troubles give recommendations for their 
correction. Descriptive data facilitate the 
selection of proper grinding wheels. 


METAL JOINING, CUTTING AND 
SURFACING. This completely new 36- 
page section deals with soldering, brazing, 
hard facing, welding, flame cutting, arc- 
cutting, etc. In addition to detailed de- 
scriptions of each of these processes, 
convenient tables aid in the selection of 
the best process for the operation at 
hand. Explains brazing of high-speed steel 
tips to carbon steel shanks. 


V-BELTS AND SHEAVES. The increas- 
ing use of V-belt drives is reflected in the 
new 17-page section dealing with such 
topics as: light-duty drives, belt cross- 
sections, sheave dimensions, horsepower 
ratings, multiple V-belts, V-belt installa- 
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tion, service factors, operating speeds, 
idlers, V-flat drives, double-angle V-belts, 
and selection procedure. 


TRANSMISSION CHAINS. A section of 
41 pages provides coverage of transmis- 
sion roller chains and silent chains. Dis- 
cussed are: sprockets, chain parts, keys, 
keyways, set-screws, center distance be- 
tween sprockets, length of chain, cutting 
sprocket tooth form, sprocket materials, 
cutters for sprocket teeth, horsepower rat- 
ings, design procedure, chain designations 
and dimensions, drive ratios, chain selec- 
tion, etc. 


FLYWHEELS. Because the flywheel is so 
important as a source of energy for 
punching, shearing and other shop opera- 
tions as well as a means of providing a 
uniform flow of energy in rotating en- 
gines, new data pertaining to the design 
of flywheels are given. This takes ac- 
count of centrifugal stresses, combined 
stresses, and residual stresses. Of primary 
importance are the two up-to-date tables 
of safe speeds for flywheels in accordance 
with American Standard and insurance 
company requirements. 


STRENGTH OF MATERIALS. The data 
given on the strength of materials, or 
mechanics of materials, take the guess- 
work out of determining the most eco- 
nomical size and shape of machine parts 
or structures to meet strength and deflec- 
tion requirements. In addition to formu- 
las and data that apply to straight beams 
and columns, new sections have been 
added, giving formulas and tables for 
curved beams such as are used in ma- 
chine frames; pipe columns; round, rec- 
tangular, and square plates; cylinders 
subjected to internal and external pres- 
sure; tubes, and shells. 


SHAFTS. Formulas and directly appli- 
cable tables for strength and horsepower 
capacity, as well as considerations of tor- 
sional and linear deflection for various 
conditions of loading, are given in detail. 
Included are formulas for critical speeds 
of rotating shafts, formulas for shafts of 
brittle materials, and data for the effect 
of keyways on shaft strength. 


STANDARDS. Data and information 
from the latest American Standards have 
been included, wherever possible through- 
out the wide range of Handbook topics. 
Comparable data and information from 
a large number of British Standards have 
also been given to provide a reliable 
reference on British practice. 


SPRINGS. The data for designing and 
winding springs have been supplemented 
by a new section giving a detailed de- 
scription of the most widely used spring 
materials, their strengths, moduli of elas- 
ticity, service factors for various applica- 
tions, endurance limits, and working 
stresses at elevated temperatures. 


PLAIN BEARINGS. A complete section 
on the factors to be considered in the de- 
sign and selection of plain bearings, as 
well as a step-by-step procedure utilizing 
simple charts and formulas, has been pro- 
vided as a guide for the designer. In ad- 
dition to complete tables of alloys for 
both solid and sintered bearings, informa- 
tion on wood bearings, plastic laminate 
bearings, rubber bearings and others is 
given and the procedure for babbitting 
bearings in the shop is explained in detail. 


INVOLUTE FUNCTIONS. _Involute 
functions of angles have been established 
as the most convenient means for solving 
certain problems in gear design and 
measurement. A complete set of involute 
functions from 14 to 58 degrees in incre- 
ments of one minute and to as many as 
seven decimal places is provided. 


WIRE ROPE. Some of the topics covered 
in this new 17-page section are: installa- 
tion, safe working loads, factors of safety, 
sizes, simplified practice recommenda- 
tions, drum and reel capacities, mainte- 
nance, lubrication, replacement. 
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The Use of Handbook Tables and Formulas 


A Companion Book for Users of MACHINERY’S 
HANDBOOK which Shows You How to Get the 
Most out of Your Handbook. 


The Use of Handbook Tables and Formulas 
throws yo spotlight on essential timesaving 

rules 
MACHINERY’S HANDBOOK that the ordi- 
nary user 
solutions and test questions show typical ap- 
plications of Handbook matter in both drafting- 
rooms and machine shops and enable the 
Handbook user, through practice, to obtain 
the required information quickly. 


THE USE OF HANDBOOK TABLES AND FORMULAS 
—when sold without HANDBOOK, $2.00. Special 
combination price with MACHINERY'S HANDBOOK, 
$12.50. Add 50¢ per book to above prices on all 
orders except those from Canada and U.S. 


and general information in 


may never discover. Examples, 
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A GREAT NEW EDITION! 


Still in the Same Easy-to-use Size... 
Yet the Most Comprehensive, Up-to-Date 
Metalworking and Design Handbook You Can Own 


Whether you are a supervisor, foreman, inspector, 
toolmaker, machinist, student, or apprentice, you need 
an accurate, easy-to-use, up-to-date source of specific 
metalworking information. 

Whether your interest is engineering, design, or pro- 
duction, you should have the latest facts, formulas and 
dimensional data available for ready reference. 

Whatever your job, the new 16th Edition of MA- 
CHINERY’S HANDBOOK is a necessity. A reliable 
working handbook that will answer your questions, pro- 
vide ready solutions to your work problems, give you in- 
formation you need — when you need it. 

Wherever metal products are designed and built, 
wherever metalworking operations are performed, MA- 
CHINERY’S HANDBOOK is the indispensable work- 
ing reference. For more than 45 years it has been read 
and referred to on the job in thousands of drafting 
rooms, machine shops and manufacturing plants. . . 
saving time, work and money for its users. No wonder 


2104 Pages 


$1100 


over a million and a quarter copies have been sold! No 
wonder it has earned the reputation as “the bible of 
the mechanical industries”! 

And now, in this greatly revised and enlarged edition, 
you get all the latest and best principles, practices, speci- 
fications, standards and other useful working data. The 
16th Edition reflects the tremendous advances the 
metalworking industries have made; and it gives you 
the information you need to keep pace with that 
progress. 

Look over the list of subjects on the two preceding 
pages of this folder. This shows some of the new material 
you will find in the 16th Edition, gives you a picture 
of what MACHINERY’S HANDBOOK contains — 
the facts, figures and data you need and use, all in one 
convenient volume. The comprehensive cross-index and 
the convenient thumb-index will help you find any one 
of the subjects in seconds! 

Dependable . . . accurate . . . authoritative . . . com- 
prehensive, the new 16th Edition is the largest and best 
MACHINERY’S HANDBOOK ever published. Yet in 
physical size it is still a ttue HANDbook, compact and 
easy to use. It is the one book you will refer to again 
and again for the incomparable wealth of information it 
provides. Send for your copy today! 


Thumb Indexed 


Bound in rugged, durable Sturdite. Stamped in genuine gold. 
Printed on tough, thin yet whiter paper for better reading contrast. 
Fully thumb indexed. Designed for heavy-duty reference on the job. 


USE THIS CONVENIENT ORDER FORM TODAY 


THE INDUSTRIAL PRESS, 93 Worth St., New York 13, N. Y. 


Please send me, under the terms of payment | have checked at the right: voreee: le &. & 
copies of the new 16th Edition of MACHINERY’S HANDBOOK, and 
copies of USE OF HANDBOOK TABLES AND FORMULAS 


— OR — 


] send a free copy of “49 Questions and Answers” giving more infor- 


mation about MACHINERY’S HANDBOOK. 


ty 
Printed in U.S.A, 


CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


and Canada — MACHINERY’S 
HANDBOOK, $11.00; USE OF HANDBOOK TABLES 
AND FORMULAS, $1.50 with HANDBOOK, $2.00 

pay ~~. a 1, other countries, add 
i_] | enclose check or money order covering pay- 
ment in full; ship postpaid. (Note: All orders, except 
those from U. S. and Canada, must be accompanied 
by payment in full in U. S. funds.) 


[_] Bill me [_} Bill Company (Postage charges are 
added to billed orders) 
[] | enclose $4.00 initial payment and will pay 


balance in two monthly installments. (This offer 
good in U. S. and Canada only) 


{} Send under Five-Day Free Inspection Plan. If | 

keep books | will send — within five days — either 

in full, or [_] Initial payment of 

M/9/59 00. offer good in U.S. and Canada only) 





“DANDY The Newest Products 


for the Stamping Industry 
PR ESSES 


From stock 


Danly’s Open Back Inclinable Presses bring big press 
efficiency to the small press field. 

Each O.B.I. Press — capacities from 25 to 200 tons — is 
equipped with the exclusive Danly Air Clutch and Brake. 
This Clutch gives these presses all the reliability and flexi- 
bility of operation of the Danly Straight Side, Underdrive 
and Autofeed Presses. The clutch of “low inertia” design 
wears less because of low weight load picked up on each 
engagement. It runs cooler and costs less to maintain. 
The ruggedness of heavy welded steel frame construction 
engineered into all Danly Presses, features this new O.B.I. 
line. The rugged construction throughout minimizes vibra- 
tion, deflection and breakage. In combination with Danly 
Air Friction Clutch it assures long press life—continuity of 
production—accurate stampings—low cost of production 
and maintenance. This new line is priced for economy. 


DANLY MACHINE SPECIALTIES, INC. 


The Leading Supplier 


DIE SETS 
and Die Makers’ Supplies 


Stocked and assembled in 20 tool-making centers 


Now all Danly Precision and Commercial Die Sets are as- 
sembled with demountable bushings and press-fit guide 
posts—to provide the most accurate die sets on the market. 
Chance of distortion is minimized. Posts and bushings are 
pre-fitted to dimensions, within tolerance, at the factory 
and furnished as matched units in all die sets. Pre-fitting 
is so accurate that bushings and guide posts are completely 
interchangeable. 

To this new precision, Danly also adds unequalled avail- 
ability made feasible by this new method of assembly. 
These die sets are stocked for prompt assembly and delivery 
by 20 factory branches and distributor assembly plants 
throughout the country. Your local Danly outlet is your 
source for die sets and toolroom and pressroom supplies 
that bear the stamp of leadership. 


WRITE DANLY TODAY 


Write us and your distributor 
or branch will place the money- 
saving facts about these new- 
est Danly products before you. 


2100 S. Laramie Avenue, Chicago SO, illinolg 


to the Stamping Industry 
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ABRASIVE CLOTH, Paper and Belt 


Crane Packing Co., 6400 Oakton St., Morton 
Grove, ill. 


ABRASIVES, Disc 


ine Co., Bololk, Wis. 


Gardner Machi 
Macklin Co., Jackson, Mich 
Norton Co., 


1 New Bond St., Worcester, Mass. 


Simonds Abrasive Co., Weceny & Fraley Sts., 
Philadelphia 35, Penna 


ABRASIVES, Polishing, Tumbling, Etc. 


Crane Packing Co., 6400 Oakton St., Morton 
Grove, Iii. 


eat we 7 Mfg. Co., 81 Natoma St., San Francisco 
Macklin’ Co., Jackson, Mich. 





yeu can see WHY 
with PASTAX 


1: FASTAX High Speed Camera 
taking movies at 7,500 frames per 
second through a microscope. Actual 
frames from movies shown below. 


PROBLEM: Differences in 
power consumption, chip for- 
mation and tool life when 
machining Titanium and steel. 


SOLUTION: A high speed 
motion picture study of chip 
formation process of SAE 1020 
and SAE 1112 steel being 
machined under same condi- 
tions as Titanium. 


2: SAE 1020 steel. Large 
built-up edge at cutting speed 
causes poor surface finish. 
Shear angle is low, resulting 
in very thick chip and 
consumption of considerable 
power in removing metal. 


3: SAE 1112 steel. Built-up 
edge is absent due to lower 
friction on tool face... 
improved surface finish. 
Shear angle is higher and 
chip thinner. Power 
consumption is lessened. 


4: TITANIUM (Ti150A). 
No built-up edge. Surface 
finish is excellent. Shear angle 
high, but not constant in value. 
Chip forming process is cyclic. 
Since thin chip, power 
consumption is low. Tool life 
shorter because 

of metal structure. 


This is just another industrial production 

roblem solved through the eye of a FASTAX 
High Speed Motion Picture Camera—one of 
26 different models available for solving your 


problems. 


WRITE us your design or production problems. 


High Speed photography can be the answer. 


ulletin available. 


New 


WOLLENSAK 


+ 
J 
wo.rer® 


OPTICAL COMPANY « ROCHESTER 21, N.Y. 
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Norton Co., 1 New Bond 3 Werestter 6, Mass. 
Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia, 35, Penna. 


ACCUMULATORS, Hydraulic 
Erie Foundry Co., 1253 W. 12th St., Erie 


enna. 
Wood, 2. lore Public Ledger Bidg., Phila- 
Rasta 5 Penna. 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 
Crea Pneumatic Tool Co., New York, 17, 


a te PE 470 Vanderbilt Ave., 
Brooklyn 3 _N. \. 


AIR TOOLS—See 
Pneumatic—Drills, 
matic, Etc. 


Grinders, Portable, 
Portable, Pneu- 


ALLOY STEELS 


Allegheny lative, Som Cc Pawan, Pa. 
hiehem Steel C thiehem, P 


Jessop Steel Co. Washington 


18° ., Son, Inc., 2558 W. 16th 
‘Carnegie-Iilinois } a Co: 
‘Div. "36 7th Ave. Pittsbu Pa. - 
Vanadium Alloys Steel Co., Latrobe, Pa. 
bat: — a Lovejoy & Co., Inc., Cambridge, 


ALLOYS, Bearing 


Oatwe § Brass & Bronze Co., 715 Spencer, 
ol 
Carpenter "Steal ‘Co., 105 W. Bern St., Reading 


Mueller. Brass Co., Port Huron, Mich. 


ALUMINUM and Aluminum Products 
Revere we Copper J & Sram. Inc., 230 Park Ave., 


ma... & on bese T 16th & Rockwell Sts., 
Chicago 8 , fil, 


ANGLE PLATES—See Set-up Equipment 


ANNEALING FURNACES 
Cater Engrg. Co., 750 So. 13th St., Newark 3, 


ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 

Srqun & Sha nt Co., Providence, R. 

Chi Lat . Ontario St., ita 

10, til. lend sf be 

Cleveland Tw ll Co., 1242 E. 49th St., 

= ty 1oex Coy, West oye Ww. Ww. ONati l, 
Milwaukee 14, Wis” _— 

Logansport Mich. Co., Inc., Logansport, Ind. 
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ARC WELDERS—See Welding Equip- BACTERICIDES 
ment, Arc Lilly é a and Co., Indianapolis 6. Ind. 
Oakite Products, ‘Inc. -- 26 Rector St., New York 


e ° . 


ASSEMBLING MACHINES 


Repel, Fouy serewdriver Co., 2799 W. Fort 
Lomb F. J Joseph | 5663 BALANCING EQUIPMENT 
Cares a4. hich E. Nine Mile Rd., Co yr. 405 pete Ave., New York 17, 
ane ee ere ee eee DoAll o., Des Plaines, III. 


Gisholt Machine Co. (Static and amic), 
1245 E. Washington Ave., Madison 10, Wis. 


AUTOMATIC sc Orban Kurt Co,, Inc., 42 Exchange Place, Jer- 
REW MACHINES—See a A 

Screw Machines, Single and Multiple- Sundotrand Mach. ‘Tool Co., 2531 11th St., 
Spindle Automatic 


BABSITT BALLS 


. Joseph T. & Son, iInc., 16th & Hoover Ball & Bearing Co., Ann Arbor, Mich. 
Rockwell Sts., Chicago 8, Ili. Kennametal, Inc., Latrobe, Penna. whee 





GRESL VES 
2-XH Milling Machines 


The completely new 

GREAVES No. 2-XH Mill- 

ing Machine brings added 

versatility, increased oper- 

ational ease, and more 

power where it's needed 

most... at the cutter! 

It utilizes two motors, one 

for spindle drive; a sepa- 

rate motor for moving 

table, saddle and knee. 

Compare this and the other Wide range of speed/feed combinations 

outstanding features of the for ony type material, ony type job. 

new Greaves Mill. You'll Heavy, internally ribbed column casting 
: and heavy duty rectangular overarm for 

see why Greaves is “The maximum rigidity. 

MOST Mill for the LEAST Large, heavy-duty knee, saddle and table 

Money.” provide accuracy for all types of milling. 


New 7% HP spindle drive motor, with 
Write for detailed literature! separate motor for movable components, 
provides extra power for heavy milling. 


Easy-to-reach controls. Handwheels and 
vertical crank disengage automatically 
when not in use. 


New rapid traverse lever within operating 
control area. 


Separate drive motor for table, saddle 
3. A. FAY & EGAN COMPANY and knee provides more smooth balanced 


2500 Sastern Avenve, Cincinnati 2, Ohio power at the exter. 
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BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 

Cutie Brass: & Bronze Co., 715 Spencer, 
° 

Mueller kane 2 Co., Port Huron, Mich. 

Ryerson, Joseph T. & Son, iInc., 16th & 
Rockwell Sts., Chicago 8, Wi. 

Shenango Furnace Co., Dover, Ohio 


BAR STOCK AND SHAFTING, Steel 
Botinem Steel Co., 701 East Third St., 


lehem, Pa. 
ome Gear Works, 14 Hayward St., Quincy 
Carpenter Steel Co., 105 W. Bern St., Reading, 
enna. 
Jessop Steel Co., Washington, Penna. 
yerson, J Tr. & Son, Inc. 16th & 
Rockwell Sts., Chicago 8, Ill. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 
Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 
Ball & Roller Bearing Co., Danbury, Conn 
Boston Gear ne 3260 Moin” St., North 


incy 
. Foti Be ‘Bearing Ce. ‘ie pee 2 Conn. 

ral Bearings Co., Inc., Poug! ie, N. 
Hoover Ball & Bearing Co., Ann wohkeepsie Mien: 
Marlin-Rockwell Corp., 402 Chandler Bidg., 

Jamestown, N. 
aay se ‘Beari Co., 30th & Hunting Park 
Philadelphia, a. 

neoneunttadionan Bearings Corp., Stamford, 


Conn. 
S K F Industries, Inc., Philodelphia, Penna. 


BEARINGS, Bronze and Special Alley 

Boston Gear Works, 3200 Main St., 
Quincy, Mass. 

Bunting bron "& Bronze Co., 715 Spencer, 
Toledo, Ohio 


BEARINGS, Oilless 

Buntin Brass * Bronze Co., 715 Spencer, 
Toledo 1. 

Rye Looe T. & Son, Inc., 16th & 
‘ont Sts., Chicago 8, Ill. 


BEARINGS, Roller 

Ball & Roller Bearing Co., Danbu 

International Ball & Roller aia on 3123 
Eastlake, Seattle 2, Wash 

Marlin-Rockwell Corp, 402 Chandler Bidg., 
Jamestown, 

oy -Hoffman 5 Corp., Stamford, 
on 

Roilway Bearing Co., tnc., 541 Seymour St., 
Syracuse, N. Y. 

S K F Industries, Inc. Philadelphia, Penna. 

Sonnet Tool & Mfg. Co., Hawthorne, Calif. 
es Machine, arbor) 

Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 

Ball & Roller Bearing Co., yy Conn. 
Buntin ‘Broes & Bronze Co., 715 Spencer, 

io 
Fafnir Beari Co., New Britain, Conn. 
we oy Corp., 402 Chandler Bidg., 
amest 
nitge | Ball Bearing Co., Nicetown, Philadelphia, 


Rollway Bearing Co., Inc., x racuse, N. Y. 
S F Industries, inc., Phi Iphia, Penna. 


Timken Roller ring = Canton, Ohio. 


BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH CENTERS 

Brown & Sharpe Co., Providence, 

Sundstrand Meh. Me Co., a iith™ st 
Rockford, Ill. 


SENDERS, Bar Lay Chennel, etc. 
Greenlee Bros: & Co., 2136—12th St., Rock- 

Wallace Su lies Cc 1310 W. Div 
ig A q-0 ‘7 si saciid 


R. rare bute Led: BI ila- 
delphia 2. ‘Penna : ne 
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These Clearing Torc- 





— 


Three 45 ton Clearing Torc-Pac 0.B.1.’s 
at Amphenol-Borg’s Chicago plant. 
Torc-Pac O.B.1.’s are standard in 22, 
32. 45 and 60 ton capacities. 


Pac Presses 


at Amphenol-Borg have something 
you should know about 


If you operate presses, you know that clutch and brake main- 
tenance.can be at least an annoyance—at worst, a stumbling 
block in your entire production schedule. 

With that fact in mind, consider these Clearing Torc-Pacs 
which have been helping the Amphenol Connector Division 
of Amphenol-Borg meet tight production schedules on classi- 
fied government work. They are certainly clean looking 
presses. There are no overhanging gears or flywheels so that 
there is a maximum amount of floor space for easy material 
handling. 

But what you can’t see is that the drives are sealed. That's 
right, sealed—a point that demonstrates the trouble free 
character of these presses. 


CLEARING GUARANTEES THE DRIVE OF TORC-PAC PRESSES FOR 


18 MONTHS IF THE SEAL HASN'T BEEN TAMPERED WITH 


There area great many more plus features about the 
Clearing Torc-Pac. Write for free descriptive literature. 


Clearing division of U. S. Industries, Inc. manufactures 
power presses of all types, Clearing-Axelson and Clearing- 
Harrison lathes, dies and special tooling, and special 
equipment for the aircraft and missile industry. 


Cl i 
‘eRRRO: Caring DIVISION OF 


ya 





Would any other press manufacturer 
dare to seal their press drives in this 





manner? Find out about the remarkable 
Torc-Pac and how Clearing can actually 
seal the drive. 


Write for further engineering : _ 
facts on Clearing's line a >> 
of Torc-Pac O.B.1.'s. at 





U.S. INDUSTRIES, INC. 


6499 W. 6Sth Street, Chicago 38, Illinois 


8 Product Directory 





BENDERS, Plate, Etc 


BENDING MACHINES, Pipe 
Caan ‘Shaper Co., P, 0. Box 111, Cincinnati 


Buffalo Forge Co., 490 Broadway, Buffalo, 
Ohio N. Y. 
Wallace Supplies Mfg. Co., 1310 W. Diversey 


Niagara Mch. & Tool ye 637 Northland 
Ave., Buffalo 11, N. 

Wallace Supplies Mfg. fo, 1310 W. Diversey 
Parkway a 14, 
ood, R. B., 1072 Public. Ledger Bidg., Phila- 
delphia 5, Penna. 


Parkway, Chicago 14, Ill. 


BENDING ROLLS 


Cleveland Punch & Shear Works Co., 3917 


St. Clair Ave., Cleveland, Ohi 


BENDING MACHINES, ogg Ave., Buffalo 11, 


Bethlehem Stee! Co., Bethl 
—_ Forge Co., 490 Broadway, Buffalo, 


Chambersburg Engrg. Co., Chambersburg, Pa. 
ae tae cee Div. American Brake Shoe 
Dublin on Columbus 16, Ohio 
H Soutle Press Mfg. Mount Gilead Ohio. 
Niagara Machine Fat Works, 683 North- 
land Ave., Buffalo, 2 
Verson Allstee! Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, ‘tu. 
Wallace Supplies Mfg. ‘Co. 
Parkway, Chicago 14, ft. 


Parkway, Chicago 14, fu 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
1310 W. Diversey 


Niagara Mch. & Tool Wks., 637 Northland 
Wallace Supplies Mfg. “Co, 1310 W. Diversey 


wre Forge Co., 490 Broadway, Buffalo, 





YOU CAN COUNT 


ON EVEN GREATER 
PRODUCTIVITY 


from your new machine 


when it comes with a 


MAGNA-LOCK macnetic CHUCK 


ELECTRICAL AND 
PERMANENT TYPES 


Noted For Their Extra Holding Power 

Exclusive Fine-Laminated or New Fine-Grid Types 
Sizes From 5” x 10” To Meet Every Need 
Rectangular and Swiveling 

— Rotary Models Also Available 


UIT -Ie wan daloh Aeemolale MMuilelallal-Mmolti|(ol-1e SU (elo MoM sVolelilohd Kola amaaltla 


is a “natural” for a fine machine tool. When you order your 


new machine, specify it equipped with a Magna-Lock chuck — 
T-teke flare Muslelaalial-Melre] Meltli (elie me-lacluil-iale Mello MillaalCiama sore lalon Kola @ 


Want details? Write today, Dept. MH59. 


li MAGNA-LOCK CORPORATION 


BIG RAPIDS, MICHIGAN, U.S.A Telephone 81 
Electrical and permanent magnet chucks, sine chucks, 


parallels, V-blocks, top plates, Magna-Vise 
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BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BOLT and NUT MACHINES 

Orban Kurt iS Inc., 42 Exchange Place, 
Jersey chy 3 

Waterbury arrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


BOLTS, NUTS AND SCREWS 

Allen Mfg. Co., puaetes Conn. 2 

Bethlehem Steel Co., 7061 East Third St., 
Bethlehem, 3 

Northwestern Tools, Inc., 115 Hollier Ave., 


Orban R Rutt Co, ‘he wy 42 Exchange Place 
ity 
Trans ational el iiieds com, (T N.F.), 1052 
——e Avenue, Linden, N. 
williams 3-H . & Co., 400 Vulcan é., Buffalo, 


‘ 


BOOKS, Technical 
a Press, 93 Worth St., New York 13, 


BORING BARS 
i ee Tool Go.. 5**3 W. Armstrong 


cope, 1) 

Bullard Co 86 Canfield Ave., Bridgeport 6, 
onn. 

Davis Boring Tool Div., 2 & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbore Div., 2720 W. Fourteen Mile 
Road, Royal Oak, Mich. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kennametai Inc., Latrobe, Penna 

MeremnasCr Products Dept. of General Electric 
Co., Box 327, Roosevelt Park Annex, Detroit 
32, Mich. 

a Engineering Co., Frankenmuth 2, 
Mich. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 

beg | + Swasey, 5701 Carnegie Ave., Cleve- 
and 

Wesson Co. ‘$220 Woodward Heignts Bivd., 
Detroit 20, Mich 

bad as * hy J. H. & Co., 400 Vulcan St., Buffalo 

: we 


BORING HEADS 

American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio. d 

Bridgeport Machines, Inc., 500 Lindley St., 
Bridgeport 6, Con 2 

Bryant Chucking Grinder Co., Clinton St., 
Springfield, t 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbore Div., a7 20 W. Fourteen Mile 
Road, Royal Oak, Mic 

Heald Machine Co., 10 low Bond St., Worces- 


ter ass. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Mummert-Dixon Co., Hanover, Pa 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio. 

Universal Engineering Co., Frankenmuth 2, 


ich. 
Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich 


BORING MACHINES 

Baker Bros. inc., 1000 Post Ave., Toledo 
10, Ohio 

Buhr, Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Bullard Co., Bridge n. ; 

Burg Tool and Mfg "ce, = 15001 S. Fi- 
gueroa, dertera alif. 

Consolidated con ret Div., 565 Blossom Rd., 
Rochester 10, 

aa Core. 405 oe Ave., New York 17, 


eum P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, ich. 


i 
Davis & Thompson So 4460 N. 24th St., 
Milwaukee 0 To. Wi 


DeViieg Machine Co., Fair St., Royal Oak, 
ich, 
Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 
Giddings & Lewis Machine Tool Co., Fond du 


Lac, 


is. 
Gray Co., 6. A., 3611 Woodburn Ave., Cin- 
cinnati. 7, Ohi 


io 

Hamilton Div., Baldwin-Lima-Hamilten Corp., 
Hamilton, Ohio 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 


(Continued on page 250) 
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TWICE-WROUGHT METAL 


of die-pressed forgings helps Federal Pacific make new air 


circuit breakers more rugged —cuts machining costs in half 


In its new Type DST magnetic air circuit 
breaker line, Federal Pacific Electric Company, 
Newark, N. J., builds in dependable operation 
and long life with parts of outstanding mechan- 
ical and adequate electrical properties. 

Typical of this attention to detail are the 
arcing contacts (left). Similar parts previously 
used had been castings or built-up assemblies. 
Now the contact bodies are Anaconda Forging 
Brass-250 die-pressed forgings. The twice- 
wrought metal is denser, stronger, withstands 
mechanical shock better—reducing the fatigue 
factor and producing longer service life. The 
contacts also have higher conductivity. And 
best of all, their consistent dimensional accu- 
racy and smooth finish cut machining costs 
in half. 


RIGHT: Movable arcing contact assemblies at 
the left and the stationary arcing contact as- 
semblies at the right in a 5-kv Federal Pacific 
Type DST air circuit breaker. They have a 
momentary current-carrying capacity of 60,000 
amperes. Contact tips of tungsten alloy are 
silver-soldered to the forgings. These are two 
of several areas where Federal Pacific uses the 
superior physical properties of Anaconda die- 
pressed forgings to help provide dependable 
operation and long service life in its line of 
metal-clad switchgear. 


I is often easier than you think to achieve high quality and per- 
formance while simplifying fabrication and cutting over-all 
costs. American Brass technical specialists are constantly working 
with designers, production engineers and buyers, helping them 
meet their joint requirements—through the use of such Anaconda 
mill products as die-pressed forgings, extruded shapes, special- 
shape tubes. For this kind of practical help, see your American 
Brass representative or write: The American Brass Company, 
Waterbury 20, Conn. In Canada: Anaconda American Brass Ltd., 
New Toronto, Toronto 14, Ontario. 


_—_——~ ANACONDA 


Federal Pacific takes its circuit breakers out to COPPER - BRASS - BRONZE 


industrial and electric utility customers. Here a 
representative sets up a demonstration of a 5-kv, NICKEL SILVER - MILL PRODUCTS 
1,200-amp breaker in the field. 


Made by The American Brass Company 
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ingorent) Mi Mailing Mch, Co., 2442 Douglas St., 
Jones & Lamson wy ~ Co., “Biv Cid Vt. 
Kaukauna & F 


& Lewis Machine Tool &. Kaukauna 
’ or oer Ww oNational, 


ine Ti ool Co., Mol 
a ot Automatic Toor oy Inc., S. 7th and 


otivett “Corp. of America, 2 33 Northern 


Long Island City 1! 

ey {Britain Mch. Co. Now ‘Britain-Gridley 
New Britain i enn. 

a. Ae oe 

Orban 


Lansing, 
Kurt €o., tree 4° . ie Place, 


"Box 893 Dayton 1, Ohi 
.. 3400 E. Lafayette Ave., Detroit 


wolettaeon, Inc., Akron, N. Y. 


BORING Mas, Horizontal 
American gies 1232 Penn Ave., 
Pittsburgh s et 


Buliard Co., Brio 6, Conn. 

Cincinnati ‘Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. 

Cop Corp., 408 Lexington Ave., New York 17, 


Deviieg Machine Co., Fair St., Royal Oak, 


Espen-Lucas Machine Works, — St. and 
Girard Ave., Philadelphia 
Giddings Lewis Machine oo! Co., Fond du 


77: oh 3611 Woodburn Ave., Cin- 
io. 


| Div., New Britain Mch. Co. 
Ave. Cleveland 8, Ohio. 
ch. New Britain, Conn 
Srydet ce ae. 3400 E. “Lafayette Ave., Detroit 





Choose The Balancing Features That Meet 


Your Workpiece Needs 





EXACTLY on a Schenck 





Completely efficient balancing is possible only on a balancing machine 
that can be adapted exactly to individual workpiece requirements. 
And this close correlation of method to part is possible only when you 


have a complete choice of various balancing methods. 


Schenck Balancing Machines offer you not just a wide variety of 
balancing methods, but the particular type of each method best 


suited to your component. 





| Unbalance correction method 








| Unbalance indicating system 








| Number of correction planes 








t Balancing Sensitivity (micro inches) 








[ Balancing Speed (rpm) 








| Drive method 








| Workpiece support 








| Workpiece Weight (Ibs.) 








| Workpiece Diameter (inches) 








| Rotating Axis 





rcOSA_ 





ie. sales and service of precision machine tools_——— 
—from bench lathes to boring mills. 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


Motor armature with pre- 
cast bosses. Balance correct- 
ed with washers (arrows) 


{ lyr ewremper ngs 


Depending on your operation, Schenck can pro- 
vide you with: 


A highly efficient single-purpose machine. 
An extremely flexible universal model. 


Let us study your balancing program and sug- 
gest a Schenck machine adapted specifically 
to your requirements. 


Write For More information 


Mode! R-02 Schenck Balancer 





IN CANADA contact COSA CORPORATION OF CANADA, LTD., 1160 Lakeshore Rd., Long Branch, Toronto 14, Ont. 


250 For more data, circle this page number on inquiry card 





BORING MILLS, Vertical 

American Schiess Kar 1232 Penn Ave., 
Pittsburgh 22, 

— Chates” % Rue Montalivet, Paris 


Fran 
Bullard ¢ Co., 286 Canfield Ave., Bridgeport 6, 


onn. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, , 2 

Cos alas 405 Lexington Ave., New York 17, 


ay iy Lewis Machine Tool Co., Fond du 

ac 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kaukauna Machine & comer. La Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

King Machine Tool Div., American Stee! 
oon 1150 Tennessee Ave., Cincinnati 

, Ohio. 

New Britain Mch. Co., New Britain, Conn. 

at a core.. 3400 E. ‘Lafayette Ave., Detroit 
, Mich. 


BORING TOOLS 

American Schiess, Kon. 1232 Penn Ave., 
Pittsburgh 22, 

Armstrong Bros. Teo Co., 5213 W. Armstrong 
Ave., Chicago 4 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 


Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 
Microbore Div., 2720 W. Fourteen Mile 
, Royal Os. Mic 
1200 ae Bivd., Detroit 


Mich. 

Metcinegiont Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32. Mich. 

a = & Whitney Co., Inc., West Hartford, 


Vesssioy-Ranat Corp, Waukegan, 

Wesson Co., 1220 Woodward Pivights Bivd., 
Detroit 20, Mich. 

wees J: H. & Co., 400 Vulcan St., Buffalo 


‘ 


BRAKES, Press and Bending 

Cincinnati A er Co., P. O. Box 111, Cin- 
cinnati Ohio. 

Cleveland co & Engrg. Co., Wickliffe, Ohio. 

Ferracute Machine Co., Bridgepo od 

Lodge & Shipley Co., Hamilton 1, Ohi 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 93rd St. and S. 
Kenwood Ave., Chicago, III. 


BRASS 
ae a Brass Co., 25 Broadway, New York 


Mueller Brass Co., Port Huron 35, Mich 
Revere Copper & Brass, Inc., 230 Park ‘Ave., 
New York, N. Y. 


BROACHES 
du Mont Corp., Greenfield, Ma 


Or liek Corp., 1200 Gelman Bivd., Detroit 


Mi 
PIE Rae a Products Dept. of General Elec- 


tric Co., B a, Roosevelt Park Annex, 
Detroit 32, Mich 


ar ee Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2. Mich. 


Orban, Kurt Inc., 42 Exchange Place, 
Jersev City 2 


Sundstrand Mch, Tool Co., 2531—II!th St., 
Rockford, Ill 


Threadwell Tap & Die Co., 16 Arch St., Green- 


field. Mass. 
Wesson Co., S220 Woodward Heights Bivd., 


Detroit 26, Mich. 


BROACHING MACHINES, Internal 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, 

2531—1Ith St., 


N. J 
Sundstrand Mch. Tool Co., 
Rockford, II! 
Wilson, K. R.. Inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINES, Surface 

Cincinnati Milling & Grinding Mchs., Inc., 
Cincinnati, Ohio. 

a Kurt Co. Mpg 42 Exchange Place, 


Jersey Ci , me 2 
Sundstrand ch. Tool Co., 2531—Il1Ith St., 


Rockford, III. 


BRONZE 
American Waterbury 20 
Mueller bane as Sort Huron 35, ice 
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SIMONDS WHEELS 
FOR CENTERLESS GRINDING 


“Ground 70,000 pieces compared to 45,000.” “Held 
corners and shape better than wheels previously used.” 
“Entirely satisfactory. Gave excellent finish.” These 
comments from users* are some reasons why Simonds 
Centerless Wheels are rated superior for job-to-job 
dependability . . . and good reasons why your way to 
accurate, lower cost centerless grinding may lie in switching 
to Simonds Wheels. Write for bulletin ESA 55. 


*Names on request. 


CALL YOUR SIMMONDS DISTRIBUTOR 
Proven products 
Dependable know-how 
Quick supply REGULATING WHEEL 
Rubber bonded feed wheels 
exceptionally long wearing 
SIMONDS ABRASIVE COMPANY and have good traction . . . 
Tacony & Fraley Sts. + Philadelphia 37, Pa. 


perfect mate for the Simonds 
Division of Simonds Saw and Steel Co. Grinding Wheel. 


BRANCHES: CHICAGO « DETROIT « LOS ANGELES + PHILADELPHIA PORTLAND, ORE. e SAN FRANCISCO « SHREVEPORT 
IN CANADA: SIMONDS CANADA SAW CO., LTD., GRINDING WHEELS DIVISION, BROCKVILLE, ONTARIO 
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Job-proved Grain and Grade 
Specifications for all ma-. 
terials. Karvit bushed non- 
metallic center hole for 
better mounting and balance. 
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Sao... 


That’s right, Lois. Mom says Dad 
told her that he and your Dad 
decided to quit trying to make gears 
for their machines . . . beiter to 
buy them from a gear maker. 
Now he’s not glowering 
around, mumbling about 
“‘costs’’ anymore. Let's 
send that CINCINNATI 
man a really cool 


record album! 


CINCINNATI gears cut your costs ALL the way— 
Precision inspection saves your in-plant checking costs .. . 
Guaranteed delivery dates cut production delays . . . Consistent 
quality reduces assembly costs . . . High machine utilization 
means lower gear prices to you. 


Send prints for quotation on your gears and custom gear boxes. 


THE 
CINCINNATI 
GEAR CoO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
® Custom Gear Makers Since 1907 


GEARS, good gears only 
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= Industrial, Tampico, Wire 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 


BUFFERS 

cammond Macninery GBuinuers. ie. Kao 
zoo, Mich. 

standard Electrical Too! Co 2488 % Riv 
d., Cincinnati, Ohio 


BULLDOZERS, Metalformin 
Birdsboro, Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Elmes ‘Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio. 
Erie Foundry Co., 1253 W. 12th St., Erie. 


nna. 
‘ood, R. 1072 Public Ledger Bidg., Phila- 
delphia ? "Penna. 


BURNISHING MACHINES 
Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 


Lamb, F. sree ‘co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Ji 
as, for. 12 Oakman Blivd., Detroit 

“to 6001 Southern Bivd., 
Youngstown 12 


Universal Engrg. €o., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 


Meta 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo Ohio. 

Universal Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Drafting Tools, Machinists’ Small 
Tools 


CALIPERS, Vernier 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

DoAll Co., Des. Plaines 

Scherr, George, Coy Inc., “200 Lafayette St., 
New York 12, 


CAM CUTTING MACHINES 


Cincinnati Millin Grinding Mchs., Inc., 
ee 9, 


vA ie 405 - Ave., New York, 
un S Ya 42 Exchange Place, 
t 
Whitney - mq Inc., West Hartford, 


onn 
‘an Norman jAqchine Co., 3640 Main St., 
Springfield 7, Mass 


CAMERAS, High Speed 
Wollensak Sptical Co., Rochester 21, N. Y. 


CAM MILLING AND GRINDING 
MACHINES 

American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn 

Cincinnati Milling Machine Co., Oakley, Cin- 
cinnati, Ohio. 

Landis Tool Co. Say ag om Pa. 

Rowbottom Machine Co Waterbury, Conn. 


CAMS 
Brown é Sharpe Mfg. Co., Providence, R. | 
Calor rg. Co, Inc., 750 S. 13th, Newark 


ma. .2.9 Machine Co., Waterbury, Conn. 
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KNIVES & ROTARY SHEAR BLADES * 


Deep Cutting Saws... 


CIRCLE ( 


To bees Aelia daeleltiaite)s 


CIRCLE R Deep-Cutting saws for slitting and cut 
off enable heavier feeding due to curled chip 
disposal action, gain longer life through efficient 
tooth design. And in the making, our special 
methods achieve superiority that shows up in 
your performance records. We make a superior 
saw, then heat treat with exclusive techniques 
and equipment. Circle R Heat Treating perfects 
our products with scientific precision — to better 
your production. 


CIRCOLOY STEEL SAWS * 
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) Heat heated 


a ces 


Consult these CIRCLE R Specialists . . . 


INDIANAPOLIS PHOENIX 
Walter F. Greene & Assoc. DiEugenio Tool Center 


BURBANK 
Production Mach. Sales Inc. 
CHICAGO PITTSBURGH 
Donald Robertson & Co. MILWAUKEE Ralph Esposito & Company 
CLEVELAND PROVIDENCE 
Production Tool Co. MONTREAL Fred J. McMillen 
aa DAYTON Humphrey B. Walton ROCHESTER 
“anor” SEL 
A. D. Spruce . B. Cremonin (Export) B. C. MacDonald & Co. 
HACKENSACK PHILADELPHIA WESTBURY, L. I. 
The Eaton Company General Too! Sales Co. The Eaton Company 


CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 





Ford Tool Co. 


METAL SLITTING SAWS * COPPER SLITTING SAWS * SCREW SLOTTING SAWS * COMMUTATOR SLOTTING SAWS * JEWELERS’ SLOTTING SAWS © CUT OFF SAWS © CIRCULAR 
SOLID & TIPPED TUNGSTEN CARBIDE SAWS * 


COMBINED DRILLS & COUNTERSINKS © CENTER REAMERS 
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NATIONAL ACME 


Reed Thread Rolling Attachments 


For Over 100 Different Screw 
Machines and Automatic Lathes 


Reed thread rolling attachments were devel- 
oped with the assistance and cooperation of 
screw machine and automatic lathe manufac- 
turers. This close association has resulted in the 
development of a versatile tool offering wide 
capacity for varied applications to meet the 
demands of thread and form rolling requirements. 


STANDARD SERIES B 


Adapters for over 300 different cross slide applications 


U% 


Special attachments designed and built for 
single and multi-purpose applications 


Write for your copy of Thread Rolling Attachment Bulletin B-2 for 
helpful information on Thread and Form Rolling 


esi) REED ROLLED THREAD DIE Co. 


Specialists in Thread and Form Rolling Tools and Equipmen’‘ 
TRA-170 HOLDEN, MASSACHUSETTS, US A 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J.. 
Houston, Indianapolis, Milwaukee, Montrec!, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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yon 
erent “iw Ww. Borie a he 


DoALL Co., Des Plaines, Ill. 
Kennametal, Inc. Latrebe Penna 
Linde Co., 30 E. 42nd st.. New York 17, N. Y. 
Metal Carbides Corp., Youngstown, Ohio. 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
yet te —_ Weuk 
Veuce ay amet Corp., 
Co., 1220 Woodward Heights Bivd., 
WSetroit 20, Mich. 


CASTINGS, Die 
American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 

Bethlehem Steel Co., 701 East Third St., Beth- 
m 

Mueller ‘Brass Co., Port Huron 35, Mich. 

Shenango Furnace. Co., Dover, Ohio. 

Textile Machine Works, Reading, Penna. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


CASTINGS—Gray Iron, Malleable 
Bethlehem Stee! Co., 701 East Third St., Beth- 


le’ 
Hill Acme Co., 1201 W. 65th St., Cleveland 


io. 

Kaukauna Machine & Foundry Div., Cidne 
Lewis Machine Tool Co. Kaukauna, W 
Malleable Castings Council, {800 Union Com. 

merce Bidg., Cleveland 14, =. 
Shenango Furnace Co., Dover, Ohi 
Sundstrand Meh. Tool Co. 2531 ith St., 
Rockford, Ill. 
Textile Machine Works, Reading, Penna. 


CASTINGS, Steel, Steinless, etc. 
ee od Ludlum ‘Stee | Corp., Pittsburgh, 
Beth lehem Steel Co., J01 East’ Third St., a Oe 


lehem, Pa. 
Birdstoro Steel Fdry. & Mch. Co., Birdsboro, Pa. 
Jessop Steel Co., Washington, Penna. 


CENTER-DRILLING MACHINES 
- Brothers Inc., 1000 Post Ave., Toledo 


y io. 
Sundstrand Mch. Tool Co., 2531 Ilith St., 
Rockford, til. 


CENTER PUNCHES—See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 

DoAll Co., Des Plaines, Ill. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 


1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 

Po. Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Multiple-Spin- 
dle Automatic 
ones Co., 286 Canfield Ave., Bridgeport 6, 


Burg Tool and Mfg. Co, Inc., 15001 S. Fi- 
gueroa, Gardena. Calif. 

Cross Co., P. O. Box —, Park Grove Postal 
Sta., Detroit 5, Mic’ 

Goss & DeLeeuw Men Konsingten, Conn. 

National Acme Co., i70 t. I3ist St.. Cleve- 
land, Ohio. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn 


(Continued on page 256) 
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for w monly LT, balance 


between maximum performance 
ang moderate cost... 


Give you more for 
your bearing dollar 


For those hundreds of in-between applications where per- 
formance requirements are more exacting than those provided 
by the ordinary commercial bearing, but where maximum pre- 
cision would be unneeded precision — specify Tru-Rol for the job. 


Tru-Rol Bearings provide above-commercial-grade 
efficiency . . . at worthwhile savings in cost. Internal 
clearances are closely controlled. Rollers are equally 
spaced to eliminate- out-of-balance vibration. Each 
roller is crowned to distribute the load evenly along 
the full length of the roller. Eleven types available in 
single and double width bearings, in stamped steel re- 
tainer, segmented retainer or full roller construction. 


roe your nearby Rollway Service En- 


gineer to detail the quality you should be getting 
| | | EteEveEN in your “commercial grade” bearings. Or write 
= i - z L— TYPES for the Rollway Tru-Rol catalog showing the full 
4 13 y-8 AVAILABLE line, and capacity and size ranges. ROLLWAY 


Separable Separable Non-separable Non-separable 


BEARING COMPANY, INC., Syracuse, N. Y. 
Inner Race Inner Race Bearing Bearing 


ca) cy 


‘eet ie 


| ORs | 
| | | 
’ i eo ee 


i ca) {4 


a a a BEARING 
L-B UR-E UR-L LR-U E-U UM-B UM-J S 
Separable Separable Separable Separable Separable Non-separable Non-separable 

Bearing Outer Race Outer Race inner Race MPLETE LIK RADIAL A F ‘ ; 


Inner Race Full Roller Full Roller 


ENGINEERING OFFICES: Syracuse « Chicago * Toronto « Cleveland « Seattle « San Francisco « Boston « Detroit « Pittsburgh « Houston « Philadelphia « los Angeles 
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eAlax! 


It’s easy to do when you let Columbus Die-Tool handle your 
special tooling problems. 


Many leading companies all over the United States are now avail- 
ing themselves of our creative engineering staff, modern plant and 
equipment, to design and build their special tools, jigs, fixtures and 
machines. Over 50,000 square feet filled with precision production equip- 
ment enables us to build fine tools and special purpose machines to your 
exacting requirements. Increase the efficiency of your operation with 
special tools that do the job better—faster—more economically .. . 
designed and made by Columbus Die-Tool. 


FREE: New brochure listing complete facilities and equipment. Write today. 


Columbus Die Fool 


"om AND MACHINE COMPANY 


oan P.O. BOX 750 * COLUMBUS, OHIO 
vig SERVING INDUSTRY SINCE 1906 


Designers and manufacturers of 
Jigs ¢ Fixtures e Special Tools ¢ Units 
for Machine Tools ¢ Builders of 
Machine Tools Complete 
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Cigtergn Corp., 2729 Lyons Ave., Lansing, 
Pratt & Whitney Co., Inc., West Hartford, 


onn, 
Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


base re MACHINES, Single-Spindle 


utomatic 
Bullard Co., 286 Canfield Ave., Bridgeport 6. 
onn. 
Gisholt Machine Co., 1245 E. Washington Ave., 
Mad Ww 


ison 10, 

ones & Lamson Mch. Co., Springfield, Vt. 

National Acme Co., 170 E. 13ist St., Cleve- 
land, Ohio. 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. |. 

Sundstrand Mch. Tool Co., 2531 l1Ith St., 
Rockford, Ili. 


Warner & Sw Co., 5701 Carnegie Ave., 
Cleveland 83, Ohio. ‘ 


CHUCKS, Air Operated 
Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 
Machine Co., Inc., 810 Center Ave., 


ogansport, ‘ 
Sdyeses Son, A., 470 Vanderbilt Avenue, 
roo 


Skinner Chuck Co. 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 
Buck Too! Co., 2015 Schippers Lane, Kalamo- 


_Z00, Mich. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Gorton Mch. Co., Geo., 1321 Racine St., 
Racine, Wis. 

a 4 Bros., Inc., 1420 College Ave., Elmira, 


Jacobs Mfg. Co., West Hartford 10, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

National fame Co., 170 E. 131st St., Cleve- 


land 8, io. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio. 


Zagar, inc., 24000 Lakeland Bivd., Cleveland 
3, Ohio. 


CHUCKS, Combination Universal-inde- 


pendent 
Buck Tool £o., 2015 Schippers Lane, Kalama- 
zoo, 


ich. 

Geometric-Horton Div., United Greenfield Corp., 
_New Haven, Conn. 

Gisholt Mch. Co., Madison, 10, Wis. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

L-W Chuck Co., Toledo 4, Ohio 

National Acme Co., 170 E. I13Ist St., Cleve- 
land 8, Ohio. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Com ng 
Buck Tool Co., 2015 Schippers Lane, Kalamo- 


ZOO, ich. 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, rdena f. 


calif. 
sport Mch. €o., Inc., L » Ind. 
Skinner Chuck Co., 95 Gdoewond” ve., New 
Britain, Conn. 


CHUCKS, Dicphregm 


oodworth, N. A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


CHUCKS, Drill, Key T 
Jacobs Mfg. Co., West Hertford, Conn. 


CHUCKS, Drill Kort 


less 
Ettco Tool, Co, Inc., 594 Johnson Ave., Brook- 
Jacobs Mfg. Co., West Hartford, Conn. 
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COLD HEADING 
MACHINERY | 


EYELET, SLITTER 
& WIRE 
MACHINERY 


ROLLING MILL 
MACHINERY 


POWER 
PRESSES 


THE WATERBURY FARRELL FOUNDRY & MACHINE CO. 
DIVISION OF TEXTRON INC 
Waterbury, Connecticut USA 
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This recent Goss & DeLeeuw devel- 
opment has already received uni- 
versal acclaim as an outstanding 
achievement. 


In speed, ease of tvoling and pre- 
cision finishing, the ‘1-2-3" chucker 
provides engineering advantages 
which result in vastly greater production 
at a fraction of parts’ costs by other 
methods. 


Easy, fast change-over from job to job 
makes this machine ideal for short-run re- 
quirements. Sturdy construction, power 
and speed make its advantages apparent 
on long runs. 


‘*]-2-3"’ means ability to handle 
work requiring machining opera- 
tions on one, two or three ends si- 
multanneously or in sequence—a 
method exclusive with Goss & 
DeLeeuw and offered on this ma- 
chine. 





iustrated literaivre availab'e 


promptly on 


Send 


samples of your work for time 


and cost estimates. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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CHUCKS, Full Floating 


Gisholt Mch. Co., Madison 10, 
scully-Jones & Co., 1903 BB St, Chicago 


Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Gear 


Buck Tooi Co., 2015 Schippers Lane, Kalama- 
zoo Mich. 
Geometric- gy Ow., United Greentieid Corp., 
New Haven 
Le Se Machine Too! Co., 2657 S. Telegraph 
, Dearborn, Mich 


CHUCKS, Independent 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Lathe 


Bullard Co., Brewster St., Bridgeport 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Jacobs Mfg. “Co., "West Hartford, Conn. 

Jones & Lamson Mch. Co., Springtield, Vt. 

Scherr, George, Ce. a ‘200 Latayette St., 
New York 12, 

Skinner Chuck to. 95 Edgewood Ave., New 
Britain, Conn. 

Warner & Swasey Co., 5701 Carnegie Ave.. 
Cleveland 3, Ohio. 


CHUCKS, Magnetic 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Hanchett Magria-Lock Corp., wd Rapuas, Mich. 

L-w Chuck Co., Toledo 4, 

Sundstrand Mch. Too! Co., 2331—11th _ 
Rockford, tll. 

Walker, O. S. Inc., Worcester, Mass. 


CHUCKS, Power Operated 

Buck Tool Co., 2015 Schippers Lane, Kaiama- 
Zoo, Mich, 

Gishoit Mch. Co., Madison 10, Wis. 

.ogansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 5 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Jacobs Mfg. Co., West Hartford 10, Conn. 


Universal Engineering Co., Frankenmuth 2 
Mich. 


CHUCKS, Ring Wheel 


Gardner Mch. Co., 414 E. Gardner St., Beloit 
Wis. 


CHUCKS, Tapping 


Jacobs Mfg. Co., West Hartford, Conn. 
— & Co., 1903 Rockwell St., Chicago 


’ 


CHUCKS, Universal Three-Jaw 

Buck Tool Co., 2015 Schippers Lane, Kaiama- 
zoo, Mich. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Mch. Co., Madison 10, 

Kearney & Trecker Corp., e784. Ww. National, 
Milwaukee 14, Wis. 

L-W Chuck Co., Toledo 4, Ohio 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Warner & auaney. 5701 Carnegie Ave., Cleve- 
land 3, Ohio 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CLAMPS, “C”, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 
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Vertical Boring 


<9 
a, - , 
rOReereeee 








Vertical Boring and Turning Mi 
type 9375 


Vertical Chucking Gri 


a F a : 1 1 RUE MONTALIVET PARIS 8° TEL : ANJ. 47-60 
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Experimental and 


Inspection and Tool Room Layout 


Quality Control 


Tool Room 
Machining 


Faceplate diameters in 
12”, 24”, 36”, 48”, 60”, 
72” and 84” sizes 


APPLICATIONS UNLIMITED... 
ROTAB’ UNIVERSAL TABLES 


Applications for ROTAB precision tables are, in fact, limited only 
by user imagination. For ROTAB units are being successfully utilized 
for receiving, tool and gaging, stage and final inspections, and for 
analytical spot checks on parts in process. ROTABs are proving highly 
effective in quality control for statistical data procedure, quality, 
casting and pattern analyses. They’re saving time, increasing accu- 
racies in experimental and tool room layout, too. And they’ve even 
performed outstandingly as cost-cutting machining fixtures for high 
accuracy positioning of difficult and complex tool room operations. 

How does ROTAB come by this versatility? By offering single set- 
up, 3-dimensional positioning with optically precise 5-second accu- 
racy, motor-driven, pendant controlled movement, horizontal loading 


and many more advanced engineering features. You can use ROTAB, 
and we can show how. 


Write today for your catalog! 


E. McNICHOLS ROAD « DETROIT 12, MICHIGAN 





CLEANERS, Metal 
Cake Products, Inc., 26 Rector St., New 


. 


CLUTCHES 


Cleveland Punch & Shear bray Co., 3817 
St. Clair Ave., Clevelan Ohio. 

Conway Clutch Co., 40" Colbectn "hie Cin- 
cinnati 25, Ohio 

Minster Mch. Co., Minster, Ohio. 


COLD HEADING 


National Machi —, Ohio. 
Waterbury —— ake & Mach. Co., Wa- 
terbury, Con 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, Electronic and 
Air 

DoALL Co., Des Plaines, |! 

Federal Products Corp., t44 Eddy St., Provi- 


dence 1, R. |. 
Sheffield as. Box 883, Dayton 1, Ohio. 


COMPARATORS, Optical 


DoALL Co., Des Plaines, Ill. 

Eastman Kodak Co. 

Jones & Lamson Mch. Soringtield, Vt. 

Opto-Metric Tools, Inc., C4, Varick St., New 
York 13, Y. 


Scherr, George, <o- we -.. 200 Lafayette St., 
New York 12, Y. 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cuttings, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
nee Pneumatic Tool Co., New York 17, 


Wilson, K. R., Inc., Arcade, N. Y. 


CONTOUR FOLLOWER—See Tracing 
Attachments 


CONTRACT WORK 
Baker Brothers Inc., 1000 Post Ave., Toledo 


Bliss, & We Co., 1375 Raff Rd., S. W., Canton, 
Eisler Engrg. Co., 750 S. 13th St., Newark 3, 
Erie Foundry Co., 1253 W. 12th St., Erie, 
mA & Trecker Gor.. 6784 W. National, 


Milwaukee 14, 
National Acme Co., *170 E. 131st St., Cleve- 
land, Ohio. 
Textile Machine Works, Reading, Penna 
i Ne Co., 176 Waltham t., Watertown 
, Mass. 


CONTROLLERS 
= “gineed Co., 1331 S. Ist St., Milwaukee, 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 


CONVEYORS Ay 4 DUST, CHIPS, ETC. 
Barnes, W. F. & John Co., Rockford, Ill. 


COPPER 
Aaperiggn Brass Co., 25 Broadway, New York, 


Mueller Brass Co. Port Huron 35, Mich. 
nezere re ee vo Inc., 236 Park Ave., 
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HERE’S BIG NEWS IN * 
POWER SAWING 
%_ *_ | 


* 





+ | Lo 
* * % * 


TWO NEW MODELS with 20 NEW FEATURES 
for Easier, More Productive Cut-off Sawing 


Already the world’s fastest automatic cut-off saw, now made even 


NEW CONTROL CONSOLE. Homan E design f 24 
NEW CO. OL C —Human Engineering design for opera- 
tion from left or right position. All operating controls grouped for SAW BLADES 
natural sequence of operation. 

NEW SELF ADJUSTING TOOL GUIDES—completely eliminates CUT SAWING COSTS ... SAVE MATERIAL 
tedious adjustment for exact band support. Hairline accuracy main- The new C-67 and C-68 Power Saws 
tained by means of spring loaded insert type guides. The carbide back- for maximum 

up with double ball bearings are built for heavy-duty life. tion and blade life using 

NEW JOB SELECTOR—a famous DoALL feature, now adapted for High-Speed Steel Saw Bands. These 
cut-off work. Guesswork eliminated for over 200 frequently used ; 

materials. Indicates correct speed, band type, coolant and anticipated 

sawing rate. 

NEW SPEED INDICATOR—telectronic tachometer permits more 

accurate setting and continuous monitoring of blade speed. 

NEW FEED INDICATOR—suppressed type gage amplifies needle 

swing within sawing range for easier feed aunell and accurate repeat 

settings 
NEW WORK HEIGHT SELECTOR— -(optional) eliminates wasted 
cutting head over-travel. Simply set control to size and head auto- 
matically rises just enough to clear workpiece. Dial control eliminates 
operator adjustments. 

These and many other functional features are incorporated in the 


completely new, fully automatic Model C-68 and manual Model C-67 
Power Saws. 


The DéALL Company, Des Plaines, Illinois 


Call Your D@BLL Service-Store 


Ss a he 
| . Fe) saw 
a == ! \L—+ (BANDS § 
THIS IS A — 


SUPPLIES 
TYPICAL DoALL STORE MACHINE TOOLS cocccccccccseee CUTTING TOOLS cocccsccccceses INSTRUMENTS Gisneisidinaall sTocK 
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COUNTERBORES AND COUNTERSINKS 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


10, Hl. 
Circular Tool Co., Inc., 765 Allens Ave., Provi- 


Cleveland ‘Twist’ Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 
cogem. Twist Drill Co., Greenfield, Mass. 
Plaines, . 
Ex-Cell-O corp. I 1200 Oakman Bivd., Detroit 


ohawk Tools, Inc., Montpelier, Ohio 
field, Moss Tap & Die Co., 16 Arch St., Green- 
ie 


Wesson Co. 1200 Woodward Heights Blvd., 
Detroit 20, Mich. 


COUNTERS 
Starrett, The L. S., Co., Athol, Mass. 

The cost of ALLEN Hex-Socket Cap 

Screws is only a minor fraction of 

’ 

your assembly costs . . . be sure you're COUPLINGS 

getting the timesaving, cost-saving Siedbore test Foundry & Machine Co., Birds 

advantages of genuine Allens! ee wee 14 Mayet &, Oty 

James, D. O., Gear Mfg. Co., 1140 W. Monroe 

Chicago 7, lil. 
Musiler Brass Co., Port Huron Mich 
Schrader's "Sons, ' A, Vanderbilt Ave., 


o., Inc., 0. S., Rockdale St., Worces- 


Ever since Allen first produced the 
hex socket head screw nearly fifty ter, M 
years ago, specifying genuine Allens 
(made by Allen of Hartford) has been 
a sure way to guarantee dependable 


. CRANES, Electric Traveli 
threaded fastening. Cleveland Crane & hen. on Wickliffe, Ohio. 


Only genuine Allens have Leader 
Points that make starting easier, and 
greatly minimize danger of cross ’ 
threading. Genuine Allens are “‘pressur- CUTTERS, Keyseating | 
formd’’ to preserve the long fibers ee ee oe 


Ohio. 
uncut throughout the length of the Hie DoALL, Co. Des Cian te Weter . eteen 
screw, giving stronger sockets for Mich. 
greater tightening torque. 
Write for samples and engineering 
data. See how genuine Allens will make 
your product better. 


CUTTERS, Milling 
Barber-Colman Co., 1300 Rock St., Rockford, 


me & Sha 4 Co., Providence, 

Chicago-Latr W.. Ontario » Bisees 
u (end trite s). 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Coveane, Ohio. 

Des Piaines ti. 

Exceli-6 corp, | 200 Gakman Bivd., Detroit 

Gorton, George, Mch. Co., 1321 Racine St., 
Racine, Wis. 

Kearney & Mes y 4 corp. 6784 W. National, 
Milwaukee 14, 

Kennametal, Inc., ) > OR Pen 

Metallurgical Products Dept. a “General Elec- 
tric Box e" Roosevelt Park Annex, 
Oetrait $2, Mich 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio. 

Tomkins-Johnson Co., Jackson, ae 

Vascoloy-Ramet Corp., Wauk tl. 

Wesson Co., 1220 Woodwar “Heights Bivd., 
Detroit 20, Mich. 


HEX-SOCKET SCREWS 


Allen’s new 1960 Series Socket Head Cap 

Screws give up to 2 times more load 

carrying capacity, without indentation. 
Head diameter of sizes 
from \” up is now uni- 
formly 1% times the body 
diameter—providing more 
under-the-head bearing 
surface, and a proportion- 
ate increase in clamping 
force. Write for new Bul- 
letin G-25, with full 
specifications. 


CUTTING AND GRINDING FLUIDS 


Cogienett Milling Products Div., Cincinnati, 
io, 

Cities gorvice Oil Co., 70 Pine St., New York, 
Oakite Products, Inc., 26 Rector St., New 


Yor! 
Shell Oil €o., 50° W. 50th St., New York, N. 
Sinclair Refining Co., 600 ‘Fifth Ave. New 


ork, N. 
Stuart, D. A. Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, i. 
Tenses, Inc., 135 E. 42nd St. New York 17, 


Stocked and sold by leading Industrial 
Distributors everywhere 


SIAL AA AAA AA AAA 


AI 


CUTTING-OFF MACHINES, Lathe Type 

Bardons & Civer, a 1133 W. Ninth. Tt, 
any ig 13, 

Brown & Sharpe Mie. ; Co., Providence, R. |. 

pe aa Machine Tool Co., "Jackson, Mich. 
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Six ways ELCIDE 75% saves 


your plant time, work and money 


LESS CUTTING OIL TO BUY. Elcide 75 
stays effective /onger than other bac- 
terial inhibitors, increases the life of 
cutting oil emulsions up to 5% times. 
You save on buying and handling. 


CONTROLS A WIDER RANGE OF 
BACTERIA. Elcide 75 is a combination 
of proved bacterial inhibitors. No other 
inhibitors on the market, singly or in 
combination, can equal its control. 


55-Gallon Drum. 
$6.50 per gal. 


5-Gallon Polyethyl- 
ene. $8.00 per gal. 


1-Galion 


Polyethylene. 
$8.50 per gal. 


FEWER DISPOSAL PROBLEMS. 
Disposal of spoiled emulsions is usu- 
ally a costly, troublesome problem. By 
lengthening the life of cutting fluids, 
Elcide 75 saves you frequent hauling. 


FEWER HEALTH HAZARDS. By con- 
trolling a wider range of bacteria than 
other products on the market, Elcide 
75 lessens danger of harmful, costly 
health problems in your plant. 


NO OTHERS COMPARE! 


The reason: Elcide 75's 
exclusive combination 
of active ingredients— 
Sodium Ethylmercuri 
Thiosalicylate (Thi- 
merosal) and Sodium 
o-phenylphenate. 


FEWER CLEANINGS OF MACHINES. 
Bacteria in coolants produce sludge 
that clogs machines. By controlling 
bacteria effectively, not halfway, Elcide 
75 prevents sludge, cuts downtime. 


LESS CORROSION OF TOOLS, 
PRODUCTS. Eicide 75 keeps coolants 
fresh, stops buildup of acid by-products 
that corrode machinery and products, 
means fewer plant repairs. 





ELCIDE 75 


PATENT PENDING 





KEEPS COOLANTS FRESH AS A DAISY! 








*Lilly's brand of bacterial inhibitor for cutting fluids 


For more information or to place your order, phone or write: 


EL! LILLY AND COMPANY e¢ AGRICULTURAL AND INDUSTRIAL PRODUCTS 
DIVISION ° INDIANAPOLIS 6, INDIANA * PHONE MELROSE 6-2211 








at véur Bunting distributor 


about startling new Bunting products in newly developed, 
low-cost bearing metals. Today he carries in stock for 
your money-saving convenience: 


@ 7551 sizes of Sintered Oil-filled Bunting Bronze 
plain, flange and thrust bearings and 6%" tubular and 
solid bars. Only Bunting supplies sintered oil-filled stock 
bearings made to ASTM standards, assuring dependable 
uniformity and quality in every detail. 


e 138 sizes of Bunting Bearing Aluminum 13” 

tubular and solid bars. Bunting Bearing Aluminum is the 
outstanding new low cost, light weight bearing metal that 
squarely meets many of today’s urgent needs in machinery 
production and maintenance. 


ASK OR WRITE FOR THESE CATALOGS: 


CATALOG NO. 58 —Listing 866 stock sizes of Bunting 
Cast Bronze Bearings and 13” tubular and solid 

Precision Cast Bronze Bars and 751 stock sizes of Bunting 
Bronze Sintered Oil-filled Bearings and Bars. 


CATALOG NO. 258 —Listing 343 Bunting Cast 
Bronze Electric Motor Bearings for all makes and sizes 
of electric motors from 1/50 to 100 HP. 


BAR CARD 40_—Listing 138 sizes of Bunting Bearing 
Aluminum Tubular and Solid Bars and giving 
comprehensive data. 


ENGINEERS—MANUFACTURERS 
Write for “ENGINEERING HANDBOOK ON POWDER METAL- 


LuRGY"—an authentic technical 48 page book by Bunting 
Engineers. 


Bunting. 


BEARINGS, BUSHINGS AND SPECIAL PARTS OF 
CAST BRONZE OR SINTERED METALS. 
ALCOA’ ALUMINUM BARS. 


The Bunting Brass and Bronze Company, Toledo 1, Ohio 
Bronches in Principal Cities EVergreen 2-345) 
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CUTTING-OFF SAWS, Abrasive Wheel 
Manufacturi Co., fe. Mich. 
ty Co., 1 New. Bond St., Worcester 6, 


Mass. 

Simonds Abrasive So. pe Vasey & Fraley Sts., 
Philadelphia 35, 

Ty-Sa-Man Machine — Tre. 1093 White Ave., 
Knoxville, 

Wallace Seppline” Mtg. Co., 1310 W. Diversey 
Parkway, Chicago 14, il. 


CUTTING TOOLS—See Tool Materia: 


CYLINDERS, Air 

Hannifin Co.,., Div. Parker-Hannifin Corp., Des 
Plaines, til 

pieareue | Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., inc., In 

Skinner Chuck C Co., ‘95 Edgewood Ave., New 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich. 

Wilson, K. R., Inc., Arcade, N. Y. 


CYLINDERS, Hydraulic 
B ohn 


Wh Corp., 301 S. Water St., 


d, 
a We Pneumatic Tool Co., New York 17, 


Hannifin Co.,., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
ogansport Machine Co., ‘Inc., Logansport, Ind. 

Vickers Inc., Administrative & ~ \eneaiatee Cen- 
ter, Box 302, Detroit 32, Mich. 

Wilson, K. R., Inc., Arcade, N. Y. 


DEBURRING MACHINES 
Carter Sommer Co., 1300 Rock St. Rockford, 
inois 

Lamb, F. qosngh a 5663 E. Nine Mile Rd., 
Detroit 34, 

Orban ee 5, ‘Inc., 42 Exchange Place, 
Jersey City 2 

a Mig. Co., N5461 Hamilton Ave., Cleve- 
ian 

Sheffield Corp. » Box. 893 wisn 0. 

Wallace Su ae Co, 310 Woo -— 
Parkway, ke 4, 


DEMAGNITIZERS 


Blanchard Mch. Co., 64 State St., Cambridge, 
ass. 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 
B & T Machinery Co., Rockford, Ill. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


DIE CUSHIONS 
Ohm, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Clearing, DW, f U. S. Industries, Inc., 6499 W. 
65th Chicago 3 

Danly Moth ine Specialties, | Inc., 2100 South 
Laramie, renee il. 

Minster Machine °., Minster, Ohio. 

Verson Allsteel Press Co., 93rd St., and S. 
Kenwood Ave., Chicago, III 


DIE INSERTS, Carbide 
Allegheny Ludlum Steel ©, Feira Pittsburgh, Pa. 
Kennametal, Inc., Latrobe, Penn 
Metallurgical Products Dept. of “General Elec- 
Co., B 237, Roosevelt Park Annex, 
Detroit 32, Mich. 
Vascoloy-Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ Svnreres 
mm, &. W. Co., 1375 Raff Rd., S. W., Canton, 


Cratex "Mfg. Co., Inc., Burlingame, Calif. 

Danly Machine "Specialties, inc., 2100 South 
Laramie, Creag 50, til. 

Lempco a ey Inc. Bedford, Ohio. 

Producto “Co. 985 Housatonic Ave., 
Bridesport *. 


Conn. 
U. S. vost Co., Inc., 255 North 18th St., 
Ampere, E. Orange, N. 


Wales strippit, Inc., ne iron, N. Y. 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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*K 
now £ STANDARD 


LAPMASTERS 


FOR PRECISION LAPPING 


to a flatness of .0000116” or less with a micro-inch finish of 
2 to 3 RMS. All Lapmasters will maintain this uniform 
accuracy piece-after-piece because conditioning rings con- 
tinually condition the lap plate during entire lapping cycle. 


IN SMALL LOTS OR THOUSANDS PER DAY 
with consistent accuracy. Production is not interrupted or 
slowed down for replacing or reconditioning lap plates. 


OF PARTS UP TO 32” DIA. 
and as small as %” dia. Accurately laps paper-thin pieces 
as well as giant two-ton parts. 


OF ANY SHAPE, FORM OR MATERIAL 
tall or squat, long or short, flat or odd shaped... any 
metal, ceramics or plastic all at the same time if neces- 
sary. Inexpensive work holders eliminate danger of stresses 
and warping usually caused by clamping during grinding 
or milling. 





*For your special lapping requirements, we will build 


Lepmesters any size. MODEL 24 for parts up to 9%" dia. 





MODEL 84 for parts up to 32” dia. MODEL 72 for parts up to 27” dia. MODEL 36 for parts up te 13%" dia. 
WRITE FOR THE COMPLETE 
LAPMASTER STORY 
Write for bulletins describing 
the Lapmaster line and 
chort on measuring flatness. 


MODEL 48 for parts up to 17” dia. 
-+ THE A product of 
MACHINE THAT PUT 


Crane Packing Company 
PRECISION LAPPING ON A #433 OAKTON STREET * MORTON GROVE, ILLINOIS (Chicoge Suburb) 
PR 
SRSSSC HON Basis In Canada: Crane Packing Company, Ltd., Hamilton, Ont. 
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DIES, Blanking, Forming, Drawing, Ex- 
etc. 


net 1 Co., P. O. Box 111, Cincin- 
‘al Carbides C Youn wr Ohio. 
Metallurgical Products f General Elec- 
tric Co., Box -". 4 Park Annex, 
Detroit 32, 
Mesre Special ter Co., Inc., 740 Union Ave., 


onn. 
‘a, Tool Wks., 637. Northland 
Ave, Buffalo, 11, ‘4 


Olofsson arp. toning, Mi 
Ryerson os. ‘" Moth & Rockwell 
vate 6 Chicago 8, stil, 


‘asc.>) 
Youn a, ‘rea 4 53rd" st, 
Kenwood 


and S. 
Wales strippit, ~ Be, N. Y. 


DIES, Lettering and ome 
Wales-Strippit, Inc., Akron 


DIES, Self-opening Threadin 
Consolidated rett) a Div., 565 Blossom Rd., 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Jones & Lamson Mch Co., Springfieid, Vt. 

Landis Mch Co., Waynesboro, Pa. 

National Acme Co., 170 E. 13Ist St., Cleve 
land, Ohio. 


~_ Thread Cutting—See Stocks and 
ies 


DIES, Thread Rolling 
Landis Machine Co., ow boro, Pa. 

wa a Co., 170 E. 131st St., Cleve- 
ss, I & Whitney Co., Inc., West Hartford, 


Reed Rolled hag Die Co., P. O. Box 350, 
Worcester 1, 
Sheffield Corp., _ 893, Dayton 1, Ohio. 





New FEDERAL 


“FLYING CUTOFF” 


boosts output-reduces costs! 





Cuts any 
length 


Tilts to 
form shapes 


Rotates 
360° 


Federal’s new “Flying Cutoff” is adaptable to a variety of operations 


where rolling mills are used. It can double production . 


--Cut costs. 


help beat competition. Air-clutch control panel synchronizes press 
and mill speeds — permits cutting bars, channels, mouldings, angles 
and other shapes to any /ength—continuously. Custom fabricated base 
provides 360° rotation. Hydraulic powe> permits tilting at any angle. 
One-piece, machine tool grade cast iron frame, finest workmanship 
and other Federal features assure stamina for the most grueling jobs. 
Up to 100-ton capacity. Write for case histories and catalog today! 


FEDERAL PRESS CO., 


901 Division Street, Elkhart, Indiana 


a 4) :| ed odd RYE) BR) 


34 Years of Quality Construction 
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DIE STEELS 
Jessop Stee! Co., Washington, Penna. 


DISINTEGRATORS 

Cincinnati god & Grinding Mchs. Inc., Cin- 
cinnati 9, Ohi 

vag: | Corp., 405" Lexington Ave., New York 


Elox Corp. of Michigan, Troy, Mich. 


DIVIDERS AND TRAMMELS—See Lay- 
out and Drafting Tools 


DIVIDING HEADS—See Indexing and 
Spacing Equipment 


DOWEL PINS 

Allen Mfg. Co., Bloomfield, Conn. 

Danly Mach ine Specialties, inc., 2100 South 
Laramie, Chicago 50, 

Producto Machine Co., 985 Housatonic Ave., 


Bridgeport. onn. 
U. Tool Co., Inc., 255 North 18th St., 


sitenme E. Orange, N. J 


DRAWING COMPOUNDS 
Oakite Proaucts Inc., 26 Rector St., New York 


6, N.Y. 
Stuart, D. A. Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 


DRESSERS, _ Grinding Wheel 

DoALL Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Ooo nich — 1200 Oakman Bivd., Detroit 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Metal Carbides Corp., Youngstown, Ohio. 
Metallurgical Products Dept. of General Elec- 
tric Co., B tat Rech Park Annex, 
Detroit 32, Mich. 
Moore Special Tool Co., Inc., 724 Union Ave., 
ae Conn. 
o., | New Bond St.. Worcester, Mass. 
Pratt & Whitney Co., Inc., West Hartford, 


Scherr, ‘George i "oa 200 Lafayette St., 
Sheffield te 23 Springfield St., Dayton 1, 


DRIFT KEYS 
Cieene-Leteebe, 411 W. Ontario St., Chicago 


DoALL Co., Des Plaines, III. 


DRILL HEADS, v Siete Spinto 

Baker pga Inc ‘ost Ave., Toledo 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Baush Machine Tool Co., 15 Watson Ave., 
Springfieid 1, Mass. 

— Forge ‘Co., 490 Broadway, Buffalo, 


Burg Tool and Mfg. i Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

ne Div., Atlas Press Co., Kalamazoo, 
ic! 

Cross Co., P. O. Box 2835, Park Grove Postal 
Sta., Detroit 5, Mic’ 

Ettco Tool Co. 2 Ine., Soa Johnson Ave., Brook- 


lyn 37, 
Jarvis Cop. ” Middletown, Conn. 


Kearney & Trecker sari - 6784 W. National, 
Milwaukee 14, 


Lamb, F. Joseph CoS ” 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


Leland Gifford Co., Box 989, Worcester 1, 
Mass. 


National Automatic Tool Co., Richmond, Ind. 
Sn ~, Corp., 3400 E. Fafayette Ave., Detroit 


ich. 
Theltmastor Pde tus Corp., 1076 N. Plum 


St., Lane Pa. 
United states ‘ail Head Co., 616 Burns, Cin- 
cinnati, 


2090": oh Inc., 24000 Lakeland Bivd., Cleveland 


DRILL HEADS, Unit T 
Barnes Drili Co., 814 Chestnut, Rockford, Ill. 


Deita Power gon Div., Rockwell Mfg. Co., 
Pittsbu 


r 

Hartford Rat Machinery Co., 287 Home- 

Kingebury Wi in. Too Conn. Naara, 04, D0. 
ingsOury Mc oo 

Lamb, F. J $063 EN E. Nine Mile Rd., 
Detroit 34, ian 

Snow Manufacturing Co., Bellwood, Illinois. 
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DRILL SLEEVES AND EXTENSION 
HOLDERS : 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist oe Co., 1242 E. 49th St., 
Ciaveland 14 
| Co., Des ‘ie. iH. 
Creantierd Tap & Die Corp. Greenfield, hes. 
National Automatic Tool Co., Inc., h & N 
Sts., Richmond, Ind. 


DRILLING ATTACHMENTS, Multiple 
Spindle—See Drill Heads, Multiple 
Spindle, and Vises, Machine 


DRILLING AND BORING UNITS, Self- 
contained 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 


Barnes, Ww. “F. & John Co., Rockford, Hl. 

Baush Machine Tool Co., 15 Watson Ave., 
sorinatiold, Mass. 

Buhr nog 4 4 Tool Co., 839 Green St., Ann 


ich. 

Burg Tool ‘ond Mfg. CO-, Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Comm Ce.. | Co., P. e's mic 3835, Park Grove Postal 

Detroi 

Ettco Tool Co. inc., 594 Johnson Ave, Brook- 
lyn 37, he 

Kaukauna Machine & Foundry Div., Biddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Kearney & Ly Corp., 6784 W. National, 
oor 14, 
mb, F. Joseph "C0 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Leland-Gifford Co., Box 989, Worcester 1, 


Natlonol Automatic Tool Co., S. 7th and N 
Sts., Richmond, In 
Corp. of America, Bs 33 Northern 
Bivd., tere ay City | 
Sheffield ae 3, Deyten i, Ohio. : 
Snyder C , 34 hoo E. Lofayette Ave., Detroit 


. Co., Elmwood, 
keland Bivd., Giaent 


Mi cn 
zegor re MH fooe Gi 
r, Inc. 


DRILLING MACHINES, Automatic 
Baker pears Inc., 1000 Post io Toledo 


Barnes Dnil se 814 Chestnut, Rockford, Ill. 

Barnes, W. & John Co., Rockford, Hl. 

Baush Machine Tool Co., 15 
Springfield, Mass 

= orp., 317 Mt. Grove St., mag 5, 


Buhr Machine Tool Co., 839 Greene St., 


Wason Ave., 


Arbor, Mic 

Burg Tool = Mfg. Ct. Inc., 15001 S. Fi- 
guerca, Gardena, Cal 

0. Box 3835, Park Grove Postal 

Sta., Detroit S, Mich. 

Davis & Thom eo 4460 N. 12th St., 
Milwaukee 1! 

Edlund Mchry. Co.. Div., Cortland, N. Y. 

Ettco Tool Co. inc., 594 Johnson Ave., Brook- 
lyn 37, N. ¥. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Kingsbury Mch. Tool Corp. Keene, N. 

Lamb, F. Joseph , 5663 E. Nine Mile Rd., 


Det froit 34, ich. 
Leland-citford c., Box 989, Worcester 1, 


ass. 
Le Maire a) hie Co., 2657 S. telegraph 


Moline Tool Co., Moline, i. 

National Automatic be Co., Inc., S. 7th and 
Sts., Richmond, Ind. 

Olivetti Corp. of ie: 42-33 Northern 

Bivd., Long Island City 1, N.Y ve 

Olofsson Corp., Lansing, 

Snow Manufacturing 

| ener oh ge Inc. ps —™ 

2099t on tong 24000 (Golana Bivd., Cleveland 


DRILLING MACHINES, Bench 
eure Forge Co., 490 Broadway, Buffalo, 


Buspengater Corp., 15001 S. Figueroa, Gardena, 


Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 


Case Div., Atlas Press Co., ny nia 


Mi 
Edlund Machinery Co., Div., Cortland, 


Fosdick Mch. cee © Co., 1638 Blue Rosk, Cn 
cinnati 23, Ohi 


— Tool Co., 834 9th St., Hamilton, 


Homestrand, Inc., Larchmont, N. Y. 
Leland-Gifford Co., Box 989, Worcester, Mass. 
Olivetti Corp. of. emt a a Northern 

Bivd., Long Island City 1 


DRILLING MACHINES, Deep Hole 
es) _— Inc., 1000 Post Ave., Toledo 


0. 
Baush Machine Tool Co., 
Springfield, Mass. 
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15 Wason Ave., 


Corthien, Charles, 5 Rue Montalivet, Paris, 


rance. 

a * —— and Mfg. Co., Inc,, 15001 S. Fi- 
Gardena, Calif. 

Excell-O" ) Corp. 1200 Oakman Bivd., Detroit 


Leland-Gitford Co., Box 989, Worcester 1, 


National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 


Pratt & Whitney Co., Inc., West Hartford, 
onn. 
Wales-Strippit, Inc., Akron, N. Y. 


ees, MACHINES, Gang, Multiple- 

spindl 

— Brothers Inc., 1000 Post Ave., Toledo 

io. 

Barnes Drill Aa pind Chestnut, Rockford, Ill. 

Barnes, W. ohn Co., Rockford, i. 

Baush Machin’ +51 Co., 15 Wason Ave., 
Springfield, Mass. 

ey orp., 317 Mt. Grove St., epg 5, 


Buhr | Machine Tool Co., 839 Greene St., 
Arbor, Mic 


Burgmaster ae. 15001 S. Figueroa, Gardena, 


Burg Tool an Mts, Co., Inc., 15001 S$. Fi- 
weroa, Gardena, a 
Cincinnati Bickford Div., Oakley, pong 


Ohio 
Tidated Mch. Tool Corp, Rochester, 
Bevis & Tham pson Co.. 4460 124th St Nuit 
wou 
Edlund Machine Co., Div., Cortland, N. Y. 
Fosdick Men. Too! Co 6 Oy See Kock, Cin- 
Growrlas' bres. & Co., 136 12th St., Rockford, 


ii. 
Hemmmeen Tool Co., 834 So. 9th St., Hamilton, 


Homestrand, Inc., Larchmont, 

Ingersoll | Milling, Machine hg Sos Fulton 
OC 

Lamb, fF. Joseph Co., 5663 E. Nine Mile Rd., 

Le atralt 24. ,Mich. 5 989, Worcester, Mass. 
or 0. Ox . 

Le Maire Machine 7 ‘Tool Co., 2657 S. Telegraph 


malin T eo. Mastin is 

ine Tool Co., Moline 

National Automatic Tool Co., Inc., S. 7th and 
N Richmond, Ind. 


its., 
Olivetti ‘Corp. of America, 42-33 Northern 
Bivd., Long Island City t, N. Y. 
Z099r tn ‘Ine., 24000 Lakeland Bivd, Cleveland 








its specifications add up 


to high production capacity 


Logan No. 6565 14” Lathe 


Ofan 
iC Sata 


Logan designs greater reliability and accuracy, and 
longer life into its lathes by a generous combination of 


high-capacity features. For instance — 


@ An oversize spindle with 158” bore turns on four super- 


precision ball bearings with built-in preload 


® A variable-speed drive lets you change speed while work 


is turning— without shifting belts 


@ A warp-free lathe bed with high, strong walls braced by 


eversize ribs to withstand heaviest stresses; 


two V-ways 


and two flat ways are flame-hardened and precision-ground. 


There are many more reasons why this and other Logan 
Lathes have a greater capacity. The complete specifications 


tell the story. Write for them. 


LOGAN ENGINEERING CO. Dept. K-959 4901 Lawrence Avenue, Chicago 30, Illinois 
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For Stampings Standard... Ararican Toot Works C2, Peart & Eogleton 


Ave. Senne Ohio. 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 


e den alif, 
For Stampings Right. ver Cincinnati Bis — ., Oakley, Cincinnati, 
Cincinpati Gilbert Machine Toot See 3366 


Beekman St., Grganet 23 
Or Stampings Special... Cincinnati Late & Too! Co, 9207 ‘bianey St. 
Cleveland Punch & Shear Works Co., 3917 St. 


Ave., Cleveland 14, 
The Price i is | ight ¢) 3 re SE Ladtateh ten, ton. York 
eee 
Fosdick Mch. tent Co., 1638 Blue Rock, Cin- 


cinnati 23, 
Homestrand, “ "Lerchnant, N. Y. 




















Use Any Of Our GJ 


DRILLING MACHINES, Sensitive 
Baker Brothers Inc., 1000 Post Ave., Toledo 


10, Ohio 
Buffalo Forge Co., 490 Broadway, Buffalo, 


> @ 3 AS 3 Burgmaster Corp., 15001 S. Figueroa, Gardena, 
Z ali 
ae _s . " : Burg Tool and —. S Co., Inc., 15001 S. Fi- 
o\_/o ‘ [ guera, Gardena 
- 7 Cincinnati Bickford oN. Oakley, Cincinnati, 


ELECTRONIC CHASSIS BRAZED AND BENCH ASSEMBLIES Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Cincinnati 9, Ohio. 
Clausing Div., Atlas Press Co., Kalamazoo, 
ich. 

Now you can be sure ...with a nationally-known stampings service. Cosa Corr, 405 Lexington Ave., New York 

in your area...experienced, factory- -trained sales engineers available for con- Edlusid Machinery Co. Div., Cortland, N. 

sultation. , . for stampings in quantities one to a million... with the advantages Fosdick Mch.. Tool Eo 1638 Blue ‘Rock. ‘St., 

of better quality, faster delivery and lower costs. Here’s how it’s done: Holt tod to's 834 S. 9th St., Hamilton 
Ohio. 

Leland-Gifford Co., Box 989, Worcester tase, 


National A Tool Co., Inc., S. 7th 
A FEW PIECES —at Experimental or Pilot Stage Nas. tend oe 


nd. 
Snow Manufacturing Co., Bellwood, \: 
Olivetti Corp. of America, << Northern 


NO DIES! our One Plus Method, a plying cus- WolesStrippit, Ine. Akron,’ No 
tom-built slitters, cutters, notching dies, s slotting dies, 
bending tools and stock punches—PLus special tech- DRILLING MACHINES, Universal Rodial 


> — Kaukaua Machine & Foundry Div., Giddings 
niques and skills—produce these small quantities at aukaua Machine & Foundry Div... Giddings 
very low cost. 





BRACKETS METALLIC GASKETS SPECIAL WASHERS CLAMPS 





PRILLING MACHINES A 
aker ro rs inc. Vi 
SHORT RUNS 10, Ohi 


Barnes, w. F. & John Co., Rockford, III. 
Buffalo Forge Co., 490 "Broadway, Buffalo, 


LOW-COST, SHORT RUN TOOLING! Burgmoster Corp., 15001 S. Figueroa, Gardena, 


This Method produces something more than a few, but One eek ne, Se Ne Sm Ss. F- 
less than high production quantities. Simple contour dies, Cincinnati Bickford Div., Oakley, Cincinnati, 


Ohio 
special purpose presses keep costs "way low. Newly ex- Cincinnati Lathe & Tool Co., 3207 Disney St., 


sizes . ‘ Cincinnati 9, Ohi 
nded facilities s eliveries. Cosa. Co ce 405 Lexington Ave., w Yo 
panded facilit deli New York 


Ettco Tool Co. Inc., 594 Johnson Ave., Brook- 
n 
Fosdick Mch, Toot Co., 1638 Blue Rock, Cin- 


PRODUCTION RUNS crak Ro 


Homestrand inc. Larchmont 
Ingersoll Milling Mch. Co., 24 488 ) ae jas St., 


et mg te ay Co., 2657 S. Telegraph 
MODEST DIE CHARGES .. larger quantities! matic 


National a by 4 Co., Inc., S. 7th and 
. P ° ts., Richmon 
Here is where our regular Production Tooling Method Rehnberd-Jacobson Mfg. Co., 2135 Kishwaukee 


applies to advantage...to deliver high quantity Stamp- Snow tharustactortnd C0. Bellwood, Il 


ings, and at lowest possible unit cost. Wales-Strippit, Inc., Akron, N 


Ou : , DRILLS, Center : 

r service checks your requirements against Chicago-Latrobe, 411 W. Ontario St., Chicago 
our 3 methods...one is sure to work out best 10, I. alt A saath, 
for you—and your budget. Let us quote your Circular Tool Co., 765 Allens Ave., 


- , > : ; 5, R. |. 
next job...including brazing, welding and Cleveland wet! Drill Co., 1242 E. 49th St., 
asse. i i evelan 

any, © Soebet. Cogsaill Twist Drill Co., Greenfield, Moss. 

jai nes, 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Threadwall Tap & Die Co. 16 Arch St., Green- 

ield, Mass. 


Rahs DRILLS, Core 
STAMPINGS DIVISION ef ad a CnenoeLstase, 411 W. Ontaro St, Chicos 
pe bes Th 1 
eee See or 9 Eee” “ Cleveland Twist Drill Co., 1242 E. 49th St., 


mrt “METALLIC GASKETS » ELECTRONIC CHASSIS DAN Co Dee’ Plaines tH, 


Ex-Cell-O ‘Corp., 1200 Oakman Blvd., Detroit 


“ eats i 32, Mi ch. 
A ; ; 
LAMINATED SHIM COMPANY, INC. Z ST. MP. GS$ eh Salt hs Dig Corp., , Greenfield, Mose. 
-+.0n most Bid Lists = SHIM CO. 5 3 tric Box 237, * Roosevelt Park hae 


trate "32 Mi ich. 
3909 UNION STREET, GLENBROOK, CONN. - Mohawk Tools inc., iengetor, Ohio. 
CLAMPS © BRAZED and BENCH ASSEMBLIES Wesson Co, 12 1220" Woodward Heights BIvd., 
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high-precision grinding machines 

4 y ‘ ve t t i with hydraulic automatic infeed 
for traverse grinding and plunge grinding 
as standard equipment on all models. 


3 types: 


UNIVERSAL. Swivelling wheelhead, swing-down 
internal grinding attachment, infinitely variable 
speed headstock. 


PRODUCTION. Larger grinding wheel, more 
horsepower, non-swivelling wheelhead, 8-speed 
headstock. 


PLUNGE. Similar to production type but with 
axially oscillating wheelhead and hand table 
control only. 

4 sizes: 


10", 12", 14", and 18" swings (with choice of 
lengths between centers). 


Model R4-500 U shown at left. Universal 
type, 10" swing, 24" center distance. 








SOME STANDARD FEATURES OF OLIVETTI R4 UNIVERSAL GRINDERS: 


e Infinitely variable hydraulically controlled table speeds 

e Table reversals within + .0002" as short as 1/16" 

e@ Table dwell 0 to 20 seconds 

e Automatic precision infeed to .000050", right, left or both ends of traverse 
e@ Thumb jog for taking .0001" cuts on diameter 

e Separate automatic plunge feed 0 to .002"/second to positive stop 


For sales, service or information, 

write Olivetti Corporation of America, 
Machine Tool Division, 42-33 Northern 
Boulevard, Long Island City 1, New York. 
Or phone RAvenswood 1-7575. 
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DRILLS, Deep Hole, Gun 
a 411 W. Ontario St., Chicago 


mL & Mfg. Corp., Milford, Conn. 
Growntioid Fe & Die Corp., Greenfield, Mass. 


DRILLS, Oil Hole, Oil Tube 

Chicago-Latrobe, 411 W. Ontario St., Chicago 

Cleveland yut Drill Co., 1242 E. 49th St., 
te 14, Ohio. 

Doal'e Des’ eoy ti. 

Greenfield Tap & Die Corp., Greenfield, Mass. 


DRILLS, Portable Electric 
Chicage Pneumatic Tool Co., New York 17 


DRILLS, Portable pneumatic 
Chigage Pneumatic Tool Co., New York 17, 


DRILLS, Ratchet 


oe yb ros. Tool Ge 5213 W. Armstron 
Ave., Tones, “, ss 
Chicago-Lat W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 


DRILLS, Subland 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


oO, ii. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland Ohio. 

DoAll Co., Des Plaines, i. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Mohawk Tools, Inc., Montpelier, Ohio. 





UU 
EFFICIENCY 


oper 


SAVINGS 


Use rugged, reliable “Hole Hog” 
machine tools for such jobs as: 


@ Multi-Spindle Boring 





@ Single and Multi-Spindle Honing 


@ Straight Line Multi-Drilling 
@ Adjustable Spindle Drilling 


@ Vertical and Way-Type 
Fixed Center Drilling, 
Boring and Tapping 

@ Special Multiple 
Operation Machine Tools 


Universal Joint Type 


DRILLS, Twist, High-Speed Steel, Carbon 


Chicser Latrobe, 411 W. Ontario St., Chicago 
Cleveland Twist | Drill Co., 1242 49th St., Cleve- 


DoAlt Co., Des Plaines, i. 

Greenfield Tap & Die Corp., Greenfield Mass. 
Mohawk Tools, ms , Montpe ier, 

Tossa Tap & Die Co., 16 Arch, Green- 


DRILLS, Twist, Carbide, Carbide-Tipped 
ir | ti be 
A +, tor A 2 id Steel Corp., Oliver Bidg. 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


0, Ii. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, 
DoAlll Co. Des, Plaines i. 
hreadweil T Die Co., 16 Arch, Green- 
“a gg 





DRILLS, Wire 

eg” 411 W. Ontario St., Chicago 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Cogsdill VA Drill Co. Greenfield, Mass. 
Greenfield Tap & Die Greenfield, a 


a Twist Drill & Tool Co., Rochester 
ich. 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


— COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Hammond Machinery Builders, Inc., ‘Kaiama- 
Pon: Mich. 


angborn Corp., H wn, Md. 
Seed Electrical “y Co. 22856 River Rd. 
Cincinnati 14, Ohio. 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTRONIC CONTROL SYSTEMS 


Micro-Path_Inc., ._ 2, Calif. 7 
Stromberg-Carlson General Dynamics 
Corp, 1493 N. Goodman St. Rochester 3, 


ENGRAVING MACHINES 
Cosg Sor, 405 Lexington Ave., New York 


Gorton, Geo., Mach., 1321 Racine St., Racine, 
Driller with 18” x 32” drilling area and 16 Wis. ™ 


spindles having 2” joints, each with 2- 
[a speed-and-neutral driver. (Above) 


EXTRACTORS, Screw 
Crier Lotrete. 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio. 

Greenfield vep & “ ‘Corp., Greenfield, Mass. 

wires 2 J. Co., 400 Vulcan St., buffalo 


FACING HEADS 
Boker Eten Inc., 1000 Post Ave., Toledo 
t) 


Cress ve 2 P. O. Box Bess, Park Grove Postal 
Detroit 5, Mich 
Davis “Boring Tool Div., Giddings & Lewis Mch. 
T Co., Fond du ‘ac. 
q Lewis Machine Tool Co., Fond du 


Koukouna Machine & Foundry Diy., Giddin 
& Lewis Machine Tool Co., Kaukauna, Wis 
Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 


wk Over 58 year Cuticle Forge Co., 490 Broadway, Buffalo, 


of Machine Tool Engineering experience 


is at your service 


Tell us your 
particular problem 


MOLINE TOOL COMPANY 
100 20TH STREET, MOLINE, ILLINOIS 


REPRESENTATIVES IN PRINCIPAL CITIES 


FASTENERS 


Allen Mfg. Co., Bloomfield, 
Bethlehem. _Steel Co., 701 fest” Third St., Beth- 


ae kot ig hyn Inc., 42 Exchange Place, 
Willige’, J s'2 & he “400 Vulcan St., Buffalo 
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o get a big press back into action fast... 
Bethlehem forged, rough-machined, 
and tested this cylinder in 6 weeks 


Ie 


e main high-pressure cylinder 

f a 2,750-ton hydraulic 

ktrusion press fails, and 

rass rod production ceases. 

The owner of the press, 

itan Metal Manufacturing Company, 

Pllefonte, Pa., contacts Lake 

ie Machinery Corporation, 
ffalo, N. Y., who, although 

ey did not make the press 
question, are able to redesign 

d assist in rebuilding, 

mee they are a leading 

draulic press manufacturer. 


of9 


Lake Erie places an order for 
new cylinder--forged and 
bugh-machined--with Bethlehem. 
becifications call for 
rbon steel, treated and tested; 

in. max OD; 42 in. bore; 
5S in. overall length. 


ofeg 26/59 


Lake Erie completes finish. 
Bethlehem completes forging machining, and manufacture of 
d machining to exact component parts. Cylinder is 


ecifications, and ships installed, and press is back in 
»,460-lb cylinder. action. 


You may never require as big a forging as fast. Still, it’s comforting to know that if the 
occasion does arise, Bethlehem can handle it. Our shops can meet your specifications on all 
types of drop, press, and hammer forgings, regardless of size or design. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export distributor: Bethlehem Steel Export Corporation. 
8 THUEH EN 
BETHLEHEM STEEL sTFEL 
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MAIN SHAFT FOR AUTOMATIC TRANSMISSION js 
finished fast... at low cost on this Osborn 


Power Brushing setup. In seconds—two brusb- 
ing heads, using Osborn Economy® wire brushes, 
oscillate back and forth and reverse direction 


IN SECONDS 


a ttm 
to remove burrs and heat treat scale from 
Splines at each end of the shaft. Brushing job is 
thorough and efficient to help assure troublefree 
shaft performance. 


with OSBORN 
Power Brushing 


What's your production problem—higher volume . . . lower- 
cost output ... better quality control? These are only some of 
the important basic problems you can easily solve—at low 
investment—with today’s Osborn Power Brushing methods. 

And you can count on the results—because over 67 years 
of experience means Osborn can engineer and apply the most 
efficient power brushing techniques for your specific jobs .. . 


your special problems. 


The first step is an Osborn Brushing Analysis. Here—your 
Osborn field engineer can single out immediate savings on 
your operations that involve deburring, cleaning, precision 
blending—or finishing methods of essentially every descrip- 
tion. For details—write The Osborn Manufacturing Company, 


Dept. D-54, Cleveland 14, Ohio. 


POWER, PAINT AND MAINTENANCE BRUSHES « 


BRUSHING MACHINES . 


BRUSHING METHODS 


FOUNDRY PRODUCTION MACHINERY 
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FEEDERS, Automatic 

Gear-O-Mation Div., Michigan Tool Co., /1/1 
McNichols Rd., Detroit 12, Mich. 

Lamb, F. Joseph ‘Co. , 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


FILES, Band 
DoALL Co., Des Plaines, Ili. 


FILES, General-purpose, Swiss Pattern 
DoALL Co., Des Plaines, III. 


FILES AND BURRS, Rotary 

DoALL Co., Des P'aines, Ill. 

Jarvis Corp, Middletown, Conn 

SS Whitney Co., Inc., 
onn 

Wesson. Co., 1220 Woodward Heights Bivd., 
Ferndale, “Mich. 


West Hartford, 


FILING MACHINES 
Cieee Pneumatic Tool Co., 
DoALL Co., Des Plaines, III. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


New York 17, 


FILTERS, Coolant and Oil 
Games Drill Co., 814 Chestnut St., Rockford, 


Cuno Fang we orp., Meriden, Conn. 

John q Son, inc. Racine, Wis. 

Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


FLAME-HARDENING MACHINES 


Cincinnati Milling ae Grinding Mchs., Inc., 
Cincinnati 9, Ohi 

Gleason ~—. 1000 University Ave., 
ester 


Roch- 


FLEXIBLE SHAFT EQUIPMENT 


Jarvis Corp., Middletown, Conn. 


FORGING HAMMERS, Steam and Air 


Chambersburg "Engrg. Co., Chambersburg, Pa. 
erie Foundry Co., 1253 W. 12th St., Erie, 
enna. 


FORGING MACHINES, Headers, 
Upsetters, Presses 
Ajax Mfg. Co., 1441 Chardon Rd., Cleveland 
i] 


‘ ° 
Bliss, E. 4 Co., 1375 Raff Rd. S. W. Can- 


ton, Oh 
Hill Acme “Co., 1201 W. 65th St., Cleveland 
2, Ohio 
Tiffin, Ohio 


National Machinery Co., 
Foundry & Mch. Co., 


Waterbury Farrel 
Waterbury, Conn. 


FORGING, Hollow-Bored 


Bethlehem Stee! Co., 701 East Third St., Beth- 
lehem, Pa. 
Mueller Brass Co., Port Huron 35, Mich. 


FORGINGS, Drop 
Bethlehem Steel Co., 701 East Third St., 


lehem, Pa, 
Mueller Brass, Co., Port Huron 35, 
.& Co., 400 Vulcan or 


wee a” 
Wyman-Gordon Co., Worcester, Mass. 


Beth- 


“Buffalo 


FORGINGS, Press 
as seot Co., 701 East Third St., Beth- 


Cleveland Punch & Shear Werke | Co., 3917 St. 
Clair Ave., Cleveland 14 

Minster Mch. Co., Minster, Ohio 

Mueller Brass Co., Port Huron 35, Mich. 

Revere Copper & Brass iInc., 230 Park ‘Ave., 
New York 17, N. Y. (die-pressed) 

Vanadium-Alloys Stee! Co., Latrobe, Penna. 

Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Upset 


Bethlehem _—? Co., 701 East Third St., Beth- 
le 
Venadiaeditieve Stee! Co., Latrobe, Penna. 


FORMING MACHINES, Cold-Rolling 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Michigan Tool Co., Mount Gilead, Ohio 

Detroit 12, Mich. 
Mch. ee Works, 637 Northland 


Co.. 5500 Walworth, Cleveland, Ohio 
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FORMING MACHINES, Multiple-slide 
Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio ‘ 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 
. Co., Inc., 255 North Main St., Am- 
pere, E. Orange, N. J. 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, R. |. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


GAGE BLOCKS 


Brown & Sharpe Mfg. Co., Providence, R. 1. 
DoALL Co., Des Plaines, lil. 


Pratt & Whitney Co., Inc., West Hartford, 
Conn. 


Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


GAGES, Air Comparator 
Federal Products Corp., 1144 Eddy St., Provi- 
dence |, R. I. 
Pratt & Whitney Co., Inc., West Hartford, 
Conn 
ge Ce. ines 200 Lafayette St., 


New York 12, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 
Federal oy ays Corp., 1144 Eddy St., Provi- 


dence s 4, 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 
B. C., Co., Waltham 54, Mass 


Ames, “ 
Brown & Sharpe Mfg. Co., Providence 


N R. |. 
a Gage Co., O. Box 3806, Betroit, 


ich. 

Comtor Co., 47 Farwell St., Waltham 54, Mass. 
DoALL Co., Des Plaines, Iii. 

— iy mg Corp., 1144 Eddy St., Provi- 


¥ “Co. Inc., 42 Exchange Place, 


Jersey City 2, N. J. 
¢ * Scherr, George Co., Inc., 200 Lafayette St., 
[iy] em WW; New York 12, N. Y. 


GAGES Electric Comparator 
Brown & Sharpe Mfg. Co., Providence, R. I. 


DoALL Co., Des Plaines, Ill. 


Federal Products Corp., 1144 Eddy St., Provi- 
dence |, R. 1. 
GUN /DEEP HOLE DRILLS rat Wiel crs cs wer nono 
Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Trillions and trillions of straight ELDORADO DRILLS can solve your 
holes with ultra micro-finish, che ‘hole’ problem... small, large, short 
size, absolute —— and preci- or deep, single or multiple set-ups. GAGES, Grinding 
sion tolerance, drilled in one opera- ae Federal Products Corp., 1144 Eddy St., Provi- 
tion, in practically any material: ELDORADO with its modern and dence \ ow bass Y 
steel, stainless steel, cast-iron, brass, well equipped research facilities, con- Sheffield Corp., Box 893, Dayton 1, Ohio 
aluminum, plastic, magnesium, titan- stantly strives to design and develop 
ium and other alloys. Thanks to better tools to help you eliminate 
ELDORADO production-proved your drilling problems. Avail your- 
DRILLS. self of this experience. GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
MADE TO YOUR SPECIFICATIONS: AVAILABLE FROM STOCK: Drill Size, Planer, Radius, Screw Pitch, 
Sizes .1250” to 2” dia. 1%” to ¥2” dia. in 64ths V2" to 34” dia. in 32nds . bog scans hg gee me 
OA Lengths} 4” to 120” with dia. limits 10”, 16”, 22”, 36” 16”, 22”, 36” rown rpe 9. Co., Providence, R. |. 
rivers Std. or to ft your need -750” dia. x 234” long 1” dia. x 234” long Federal ee Corp., 1144 Eddy St., Provi- 


: dence i, R. |. 
Tips Carbide Carbide Carbide Williams, J. H. & Co., 400 Vulcan St., Buffalo 
Now, order from stock, or send in your specifications for a prompt quotation. 7, N.Y. 






































Send for new literature. 


Specializing 100% in Gun/Deep Hole Drills and Related Tools. GAGES, Multiple Inspection 


& f Federal Products Corp., 1144 Eddy St., Provi- 
dence 
ELDORADO TOOL & mfg. corp. 


Pratt & Whitney Co., Inc., West Hartford, 
(*) Trade Mark 348 BOSTON POST ROAD e MILFORD, CONN. 





Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
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Built better by BULLDOG’. 
THE COST-CUTTING 
STRIPPIT SYSTEM 

















Power switchboard 
by BULLDOG ELECTRIC. Fully 
interchangeable parts. 


ay 
PRESS SETUPS OFF THE SHELF !@ 


BULLDOG ELECTRIC stores Strippit 
drilled templates on conveniently 
located shelves, Strippit Hole Punching 
Units and Tooling on this mobile rack. 
Pilot pins on units slip-fit into template 
pilot holes for exact positioning, quick 
mounting outside press by bench man. 
All units reusable over and over in un- 
limited patterns. 


4@NO LOSS OF PRESS TIME! 


Strippit setups cut between-run time 
to a minimum—just remove last set- 
up from press bed, insert new one 
and start run. Both short and long 
runs are profitable with Strippit setups. 
Here, parts for BULLDOG switchboards 
are being perforated accurately and 
rapidly. In other operations, Strippit 
Notching Units provide equal flexibility. 








H. J. LOCKWOOD, Plant Superintendent, BULLDOG ELECTRIC PRODUCTS of Los Angeles writes: 


“in building BULLDOG Switchboards to perfect uniformity for full interchangeability 
of parts, I have centered our production methods around Strippit 
tooling. All the perforating and notching operations are performed without 
fixed dies. Work flows smoothly through the machines without tieups. a 
In no other way could we produce e this quality product so efficiently. ABS 


ae “ye 


HouD 


% NG 
S a | P| ae 
WRITE TODAY for details on WALES INC. 


the savings you could be 203 Buell Road, Akron, New York 
enjoying with Strippit setups P 
Manufactured in Canada by: Strippit Tool & Machine Company, Brampton, Ont. 


on your presses ! 
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Machining of accurate truncated spheres has long been a design and 
production problem. The root of the problem lies in the fact that as a single 
point tool generates a spherical surface, the surface speed varies widely. 
To eliminate this problem, Micromatic has developed a fast, two-operation 


technique that assures uniform surface speed when machining any type of 
truncated sphere. 


First, a special cutting tool re- 
moves the bulk of excess stock from the 
forged part. For instance, here are the 
results obtained by a major automotive 
manufacturer: on a 144” diameter ball 
stud, approximately .060” of stock is 
removed from the ball in a 15-second 
floor-to-floor cycle. A finish of 40-60 
microinches rms is obtained, total error 
in sphericity is held to .0005” and size 
is controlled within .001”. 


Microhoning is the second opera- 
tion. In a 24-second floor-to-floor cycle, 
it removes final .002” of stock from the 
ball to generate required size, a finish 
of 6-10 microinches rms, sphericity 
within .0003” and a functional cross- 
hatch lay pattern. 


The above ball studs and other 
truncated spheres are typical of 
parts that can be processed 
faster, to closer tolerances and 
at lower cost with Micromatic 
machines and tooling. 


Typical ball stud processing—{A) 
heat-treated forging, (B) after Micro- 
Jeo" Tne, matic cutting tool operation, (C) fin- 


* D> «@ *. ished ball stud after Microhoning. 


Qwingno®? 


See facing page for further details on how 
@-@ Micromatic processing of truncated spher- 
ical surfaces secures the above results. 


MICROMATIC HONE CORP. 


8100 SCHOOLCRAFT AVENUE - DETROIT 38, MICHIGAN 
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GAGES, Plug “aed hep 

Brown & Sharpe ig. Co., Providence, R. |. 

Deltronic, Cooke pas, Calif. 

DoAll Co., Des Plaines, Ill. 

Greenfield Tap & Die ‘Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tri 37, Roosevelt Park Annex, 


h. 
“yo & Whitney Co., Inc., West Hartford, 


onn 
Scherr, "George Co., Inc., 200 gape St., 
New York 12, N. Y. 


Sheffield Co’ , Box 893, Dayton 1, Ohio 


There ap & Die Co., 16 hoe Green- 
ie 


Mass 
Van Keuren Co., 176 Waltham St., Watertown 
Winter es. Co., Rochester, Mich. 


GAGES, Roll Thread Snap, Adjustable 
Snap 


Federal Products Corp., 1144 Eddy St., Provi- 
dence }, lL. 


Greenfield ‘Tap & Die Sor, Greenfield, Mass. 
Sheffield Corp., ‘’ 893 


Ohio 
Threadwell Top & Die Co., er Arch, Green- 
field, Mass 


GAGES, Surface Roughness 
DoAll Co., Des Plaines, III. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Height, Depth, Gear 
Tooth 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., Des. Plaines, |1i 


Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 
~~. bet me 1 University Ave., Roches- 
er 


Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 

we Gear & Mch. Works, 1217-35 Spring 
den St., Philadelphia, Pa. 

Cus Corp., 405 Lexington Ave., New York 17, 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 

Gleason bs aia 1000 University Ave., Roches- 
er 


~N 
Lamb, F. va Go. 5663 E. Nine Mile Rd., 
Detroit 34, 


Mic’ 
Orban, Kurt Co., % 42 Exchange Place, Jer- 
sey City 2, J. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR nee agi EQUIPMENT 


Brown & Sha Mfp. Co., Providence, R. |. 
nee Corp, 405 Lex gton Ave., New York 17, 


Fellows Gear Shaper Co., Springfield, Vt. 

= Works, 1000 University Ave., Roches- 
er 3, 

Michigan Too! Co., 7171 E. MecNichols Rd., 
Detroit 12, Mich. 

National Broach & pach. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, om nes: Co., Inc., 42 Exchange Place, Jer- 


Schone, George Ca. ye 200 Lafayette St., 
New York 12, N. 


GEAR CUTTING MACHINES, Bevel and 
Spiral 
— tn 405 Lexington Ave., New York 17, 
Gleason Works, 1000 University Ave., Roches- 
er 
— poy a Inc., 42 Exchange Place, Jer- 
Ci 


Scherr, George co, ee. 200 Lafayette St., 
New York 12, 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
bape Care Co., 1300 Rock St., Rockford, 
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Comp Sor 405 Lexington Ave., New York 17, 
eo Were. 1000 University Ave., Roches- 
New J Gear 2 Mf 
ai he ig. Co., 1470 Chestnut 
Orban, Kurt Co., im. 42 Exchange Place, Jer- 
sey City 2, N. J. 


Co:, Inc., 200 Lafayette St., 
New York 12, N.Y.” : 


GEAR GRINDERS—See 


Grinding Ma- 
chines, Gear 


GEAR HOBBERS 
Schiess ee . ey Pi 

burgh oa = Com 1232 Penn. Ave., Pitts- 
Borber-Colman Co., 


1300 Rock St., Rockford, 
Cone Serr, 405 Lexington Ave., New York 
Fellows ¢ Shaper Co. Spr. field, V' 
Hamilton Tool Co., 834 & 9th St, Memitton, 


Michi Tool Co., 7171 E. I be 
seen te E. McNichols Rd 


4 


= Kurt - Inc., 42 Exchange Place, Jer- 
City 2 , N. J. 


GEAR HONERS 


National sage 4 
Detroit 13, Mch. Co., 5600 St. Jean, 


GEAR LAPPERS 
Fellows Gear Shaper Co., 


fie 
ty wom 1000 Universi ty = a. 


Michi Nr oci Co 7171 E. McNi 
Detroit 12, Mic rae ey 


National Broach +: Mch. 5600 
Detroit 12, Mich. % = 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 
Illinois Gear & Mch. Co., 2108 N. Natchez 


Ave. hisses 5, tl. 
Stahi & Mch. Co. Jae, 3901 Hamilton 


Ave. Cleveland 4, Ohio 


GEAR SHAPERS 
Cone & Corp., 405 asta Ave., New York 17, 


mi Gear 


leld, V 
Michigan Took near EL png ichols ” Rd., 
Detroit 12, M 


GEAR SHAVERS 

Fellows Gear Shaper 
Michigan Tool Co., mi E. 
Detroit 12, Mich. 


National Broach & be 5600 Jean 
Ave., Detroit 2, on. ~~ - 


ea Fy 


GEARS, AND GEAR BLANKS, Non- 
metallic 


oy Sow Works, 14 Hayward S$t., Quincy 
Cincinnati Sone, Kee Wooster Pike and Marie- 
_mont got, 

AL wy Corp., Box 934, Syracuse, 

Greaves Machine Tool 
os oo! Co., 2011 Eastern Ave., 
Illinois Gear & a. {mo 2108 N. Natchez 
New drsey. Gear, & Mfg. Co., Hillside, N. J. 
& Sen.) inc., 16th and Rock- 


wal well 8 aege &. 
ey 14 M S901 Hamilton Ave., 


GEARS, Cut 
Bil Gear & 


rden St., briladel 
ere = Steel 


A gy i Spring 
i Machine Co., Birds- 


Boston’ Gear acne 14 Hayward St., Quincy 
Cincinnot Gear chek Wooster ter Pike end Marie 


mont Ave., Fg 
Machine Yao! €o 2011" ~ ay ae 


we ly T Easter Ave., 


poate on page 278) 
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As an example, here’s how Micromatic 
equipment in two fast operations machines 1%” 
diameter forged ball studs. For both operations, 
the ball stud is located on the taper, clamped in 
the thread and positioned on an inclined axis. 
Thus the center of the ball crown (A) and the 
intersecting point of sphere and shoulder (B) 


are in a horizontal plane. 


FIRST OPERATION: Cutting 


excess stock from forged 
ball stud. 


The first machining of ball stud is a cut- 
ting operation. A special Micromatic cutting 
tool, that is U-shaped at the cutting end, is 
used to assure constant cutting speed over 
every point of the ball. Two round carboloy 
blades are clamped in the tool—clamp also 
acts as a chip breaker. With blades positioned 
in a counterbore, no adjustments are required. 
Size is controlled within .001” by depth of 
feed, set by an adjustable stop. Blades may be 
turned or reversed to give several usable cut- 
ting faces. Also, since they are throw-aways, 
these blades offer additional economies. 
Approximately 2,000 balls are machined with 
each set of blades. In a 15-second floor-to-floor 
cycle, the cutting operation is completed—total 
error in sphericity is held to .0005”. 


The ball is then Microhoned. 
The combination or rotating mo- 
tions of workpiece and the special 
Microhoning tool results in a func- 
tional cross-hatch lay pattern and 
makes the abrasive self-dressing. 
In a 24-second floor-to-floor cycle, 
Microhoning generates required 
size, sphericity within .0003” and 
a finish of 6-10 microinches rms. 


1:0" Te 
wv % 


For Further Information, Write To: 


SECOND OPERATION: Microhoning ball 
stud to secure final size, sphericity and 


finish. Single spindle machines also avail- 
able. 


MICROMATIC HONE CorRP. 


B100 SCHOOLCRAFT AVENUE 


DETROIT 38 MICHIGAR 
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Horsburgh & Scott Co., 5114 Hamilton Ave., 
Cleveland 14, Ohio 


IWlinois Gear & Mch. Co., 2108 N. Natchez 
Ave., Chicago 5, lil. 


Jomes D. O., r Mfg. Co., 1140 W. Monroe 


St., Chicago 7, Ill. 
National Broach & >. Co., 5600 St. Jean 
Mf * “jae 1470 Chestnut 


& Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 

Verson Alistee! Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, Ill. 


GRADUATING MACHINES 
Gorton Geo., Mch. Co., 1321 Racine St., Ra- 


cine, Wis. 
GREASES—See 
Greases 


GRINDERS, Bench, Floor and Snag 


Hammond Machinery Builders, Inc., Kalamo- 
zoo, Mich. 


Lubricating Oils and 


Jones & Lamson Mch. Co., SpringMald, Vt. 
Mummert-Dixon Co., Hanov Pa. 
National Acme Co., 170 E. TSst St., Cleve- 


land 8, Ohio 
as > oy - Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio 


GRINDERS, Carbide Tool 
Come & Corp., 405 Lexington Ave., New York 17, 


DoAll ee Des Plaines, III. 
Elox Corp. of Michigan, Troy, Mic 
Ex-Ceil Corp. | 00 Oakman Sivd., Detroit 


ich. 
Hammond Machinery Builders, Inc., Kalamo- 


zoo, Mich. 

Heats —— Co., 10 New Bond St., Worces- 
er 6, 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich 

Metallurgical Products ‘Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit *2, Mich. 

say Co., New Bond St., Worcester 6, 

ass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 





GRIND 
POLISH 
BUFF 


DEBURR fl) 7-): +a ui), vil4 


Model “K” Hammond Automatic 

Finishing Machines are made in 34”, 

46” and 62” table sizes. These models are either con- 

tinuous or for indexing at 150 to 1700 indexes per hour. Head styles 

include floating, non-floating with 3 H.P. to 20 H.P. range. Also 

available are attachments for converting heads from buffing to abrasive belt polishing. 

The Hammond Model “K” will speed up your grinding, polishing, buffing, brushing and 
de-burring operations. Send us samples and learn how much you can speed them up. 


SEND 
SAMPLES 


and we'll show 
you how much you 
can speed produc- 


tion and cut costs. 


1619 DOUGLAS AVENUE 


KALAMAZOO, MICHIGAN 
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Standard Electrical oo Co., 2488-90 River 


Rd., Cincinnati, 
Wesson 0 Woodward Heights Blivd., 


°. 
Detroit 26, Mich, 


GRINDERS, Die and Mold 
DoAll Co., Des Plaines, Ill. 
Norton Co., 1 New Bond St., 


Mass. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


Worcester 6, 


GRINDERS, Drill Point 


Clausing Div., Atlas Press Co., Kalamazoo, 


Mic 
Consolidated Mch. Teel Div., 565 Blossom Rd., 
Rochester 10, N. 


Hammond Saintes’ Builders, Inc., Kalama- 
zoo, Mich. 


ber 4 instrument Co., 1410 E. Maumee, Adrian, 
(also drill point thinner) 
Orbon ae Co., Inc., 42 Exchange Place, Jer- 


City 2, J. 
AS RE Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio. 


GRINDERS, Face Mill 
Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 


Mattison Machine Works, 545 Blackhawk Park 
Ave., Rockford, Ill. 


Oliver ‘Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


GRINDERS, Knife and Shear 
Hill fame Co., 1201 W. 65th St. Cleveland 
io 


Mattison Machine Werks, ogy Hh. 
Mummert-Dixon Co., Hanover, 
as > oy Electrical Tool Co., 


2488-90 River 
, Cincinnati, Ohio 


GRINDERS, Portable Electric 
Criesge Pneumatic Tool Co., New York 17, 


Standard Electrical Tool Co., 2488-90 River 
d., Cincinnati 4, Ohio 


GRINDERS, Portable Pneumatic 
eer Pneumatic Tool Co., New York 17, 


Madison-Kipp Corp., Madison, Wis. 


GRINDERS, Tap 
ane Corp., 1200 Oakman Bivd., Detroit 


Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 


Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDERS, Tool and Cutter 
Sarger-Gotnen Co., 1300 Rock St., Rockford, 


ee & Sharpe Mfg. Co., Providence 


Cincinnati Milling and “drinding a Cin. 
cinnati Ohio 


Clousing Div., Atlas Press Co., Kalamazoo, 
i 
Cong Sere 405 Lexington Ave., New York 


Elox Corp. of Seen gD Troy, Mich. 
Fetes, Gear § Co., 7 River St., Spring- 
ield 
: 4 Livingston re 336 Straight Ave., 
re Rapice 4 “Mich 
Gleason’ We ork: + University Ave., Roches- 
er 3, 
Gorton, Geo, Mch. Co., 1321 Racine St., Ra- 
cine, 
Landis. Teor Co., Waynesboro 
LeBlond, R. K., Mch. Tool ton “Madison and 
Edwards Rds., ogy 18, 
Mummert-Dixon’ Co., 
est St., Cleve- 


Han 
National Acme Co., 170 E 
land 8, Ohio 
A €o., 1 New Bond St., Worcester 6, 
Oliver instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 
Orban, Kurt x Inc., 42 Exchange Place Jer- 
sey City 2 N. 
Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 


GRINDERS, Toolpost 
o- Corn, 305 Lexington Ave., New York 


Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING GAGES—See Gages, Grinding 
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GRINDING MACHINES, Abrasive Belt 


da myg pee any Builders, Inc., Kalama- 
Hill hme hes 1201 W. 65th St., Cleveland 


aa 
Mattison. “uch. Works, Rockford 
2 Electrical Tool Co., 4 488- 90 River 
, Cincinnati, Ohio 


GRINDING MACHINES, Broach 


Galimeyer & Livingston Co. 336 Straight, 
S. W. Grand ee ae ich. 
“7% 5600 St. Jean, 


National Broach & M 
Detroit 13, Mich. 

— aur rt Co. a 42 Exchange Place, Jer- 

Ci 


om ampson Cinder, 1534 W. Main, Springfield, 
it) 


GRINDING MACHINES, Cam 
Cops Corp. 405 Lexington Ave., New York 17, 


Mi. Ry Tool Co., Waynesboro, P 
age ¢ ak Co., New Bond st. Worcester 6, 


Orban, Gurt Co. ® 42 Exchange Place, Jer- 
Van ~yi > By Machine Co., 


3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Centerless 
Cincinnati How. and Grinding Mchs., Inc., 
Cincinnati 9. Ohio 


a? Machine Co., 10 New Bond St., Worces- 
er 


Landis oe, Co., Waynesboro 
Van Norman Machine Co., S40" Main Ta. 
Springfield 7, Mass. 


GRINDING MACHINES, Crankshaft 
Landis Tool Waynesboro, > 
Norton Co. “ ra ‘New Bond St., "see 6, 


Inc., 42 Exchange Place, Jer- 


Norman Machine Co., 3640 Main St., 
“Springfield 7, 


pene green Cylindrical 


Serpe Co., Providence, R. |. 
Seen sti Mil ‘ond Grinding Mehe, Inc., 
Cincinnati 9, 


Cosa Corp. y 405 eieten Ave., New York 


17, N. i 

Gall er & Livingston ng 336 Straight, S. 
W., Grand Rapids 2, M 

Hammond Machinery a Inc., Kalamo- 
zoo, Mic 

Landis Tool “Co., Inc., Waynesboro, Pa. 

Micromatic Home Corp., 81100 Schoolcraft 
Ave., Detroit 38, Mich. 


Co., 1 New Bond St., 


Sheffield Corp., Box 893, Dayton 1 

Standard Electrical Tool Co., 2500 eo Rd., 
Cincinnati 4, Ohio 

Van Norman me Co., 3640 Main St., 
Springfield 7, Mass 


Worcester 6, 


GRINDING on Disc 

Brown & Sharpe Providence, R. |. 

Gardner iaodline Mio. Belcte Ww b+ 

Mattison Machine Co., Beloit, s. 

Standard Electrical Tool Co., Mise-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Cosa Gorey 405 Lexington Ave., New York 


Fellows Gear Shaper Co. a Pring tiold, Vt. 

Gear Grinding Machine C o., 3901 Christopher 
St., Detroit 11 

Gleason Wor {000 Ee Ave., Roches- 


National Broach & Mch. Co., 5600 St. Jean 
ve., Detroit 2, Mich. 
, Kurt Co., Inc., 42 Exchange Place, 


Jersey City 2, N. J. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
Cong $s [re 405 Lexington Ave., New York 


seldhae & Lvingsten Co., 336 Straight, S. W. 
Grand Rapids 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass 

Orban, Kurt Co., a 42 Exchange Place, Jer- 
sey City 2, N. 

Standard Yelsctrical’ Tool Co. 2488-90 River 
Rd., Cincinnati, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 

Wicaco Machine Corp., Wayne Junction, Philo- 
deiphia, Pa 
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GRINDING MACHINES, Jig 
Coe & Corp., 405 Lexington Ave., New York 17, 


Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohio 

Galmorer | & Livingston C Co., 336 Straight S. W., 
Grand Rapids 
Moore Special Tool Co., Inc., 740 Union Ave., 
B rt, Conn. 


GRINDING MACHINES, Profile 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Cincinnati Manic and Grinding Mchs., Inc., 


Cincinnati 9 
Cosa Corp. 405 Lexingsen Ave., New York 


Se leh Corp., 1200 Oakman Bivd., Detroit 


ones & ae Mch. Co., Springfield, Vt. 
Sheffield Corp., Box 893, “Dayton Ta Ohio 


GRINDING MACHINES, Roll 
Landis Tool Go 
Norton Co., 


Waynesboro, Pa. 
‘New Bond St., Worcester 6, 
Mass. 


GRINDING MACHINES, Surface 
Reciprocating 

B & Shai Mf Providence, 

Cincinnati Miling or Grinding me | 
Cincinnati 9 io 7 

Cone Corp., 405 Lexington Ave., New York 17, 


DoAll Co., Des Plaines, III. 

Elox Corp. of Michigan, Troy, Mich, 

Galimeyer & Livingston Co., 336 Straight, S.W. 
Grand Rapids 4, Wis. 

Gardner Machine Co., Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St., Cleveland. 
, Ohio ; 

Homestrand, Inc., Larchmont, N. Y. - § 

Mattison Machine Works, Rockford, tlt. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Orban, Kurt on Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

+ Red Co., 1500 W. Main St., 

Th eernotiela, Ohio 


Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 








MOSTLY 
THEY TALK ABOUT OUR NEW 


PORTELVATOR® 





POINT 
SUPPORT 
LOWERS 
POSITIONS 
TRANSPORTS 


all compact, heavy loads! 





Top plate locks by N 
gravity at any at- 
tained height when 





hand-crank pressure 
is released. 





EASE OF MOVEMENT 
SAFETY 


INHERENT IN DESIGN 


a 
FIVE STANDARD MODELS 


(capacities 
to 5,000 pounds) 








Write for FREE LITERATURE BATCH No. P-800 


THE HAMILTON TOOL COMPANY 
834 SOUTH NINTH STREET - HAMILTON - OHIO 
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Tooling 
wt tape... 


you can see the profit in 
point positioning with 

DIGIMATIC* model 202 
Point-Positioning System 


Ask us to arrange a demonstration with your parts. 
Write for free 12-page booklet, ‘“‘DIGIMATIC MODEL 202.” 
Also—movies shown at your shop or plant on request. 


Control Console The lowest-cost 


complete point- 
positioning sys- 
tem for drilling, 
tapping, ream- 


\ ing, spot facing 
Keyboard Servo Table 


* DIGIMATIC IS OUR TRADEMARK 


STROMBERG -CARLSON 
a orvision of GENERAL DYNAMICS 


1493 N. GOOOMAN STREET e ROCHESTER 3S, NEW YORK 
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GRINDING MACHINES, Surface Rotery 
Boetten, Charles 5 Rue Montolivet, Peris, 


Blanchard |: Co., 64 State St., Cam- 
Cosa Corb, 408 » 405 Lexington Ave., New Yerk 17, 
Coy, Beloit, Wis. 


gata Machine 
Hoste Machine Co., 10 New Bond St., Worces- 
er 


Mattison Machine Works, Rockford, Hl. 

National Acme Co., 170 E. I3ist $t., Cleve- 

Neeson Ne T New Bond St., Worcester 6, 

ss. 

Orban Kurt Co., Inc., 42 Exchange Place, 
Jersey ‘a! a % 3. 

Thompson Grinder Co., 1500 W. Main St., 
wa en 


Ohio 
alker, §. Co., Inc., Worcester, Mass. 


GRINDING MACHINES, Thread 
Cosa Corp., 405 Lexington Ave., New York 


Ex-Call0 | Corp., 1200 Oakman Bivd., Detroit 


32, 
Jones ih Co., Springfie Vt. 
Lente Machine” Co. MClconterioney Ww — 


Orban Set Co., Inc., 42 Exchange Place, Jer- 
sheffield Cap. Box 893, Dayton 1, Ohio 


pvcening ae —— Universal 
ing. Providence, 
Cietinnsti Mill ond Grind ing Mche 7 
Cincinnati 9. 
osa fom, 4 405 Lexington Ave., New York 
Gall &t Co., 336 Strai S.W., 
limever & | at ayes °., ight, 
Gorton Mch. Co., Geo., 1321 Racine St., Re- 
dat Gen (ich Co. Springfield, Vt. 
ch Co., Spr 
i. bi Co. a 
we Bond ste Worcester 6, 
oe” instrument Co., 1410 E. Maumee St., 
ian, 
ett Corp. of America, 42-33 Northem 
Island City 1, N. Y. 
urt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 
Coss Camp. 405 Lexington Ave., New York 17, 


Jones & Lamson Mch. Co., Springfield, Meng 
Metal Carbides Corp., Y 
Moore Special "roel ¢ Co., Inc., 740 Union Ave., 
+1 o., | Now’ Bond St., Worcester 6, 
Ss. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 
“aoe P ston Co., 64 State St., Cam- 


Cine ait Mill and Grinding Mchs., Inc., 
"Sincinnott 9, Obie 


Cratex is _ 81 Natoma St., San Fran- 
cisco 5 =. 


ides C "8 “2 Vourigetown Ohio 
Cor. ~. Worcester 6, 


GROOVING TOOLS, ae 

Kennametal, inc., Latrobe, Pen 

Simonds Co., Tacony - Fraley Sts., 
Philadelphio 35, 


Waldes Kohinoor, Inc., 47-16 Austel Pl., Long 


ae av 
1520" Woodward Heights Bivd., 
Detroit 35, Mah. 


HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


HAMMERS, Power 
hambersburg hombersburg, P. 
eheme Mechry. Co. tls ane Conthand, N. - 
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KRW has done it again! This time, the 25-1000 ton KRW 
line of 4-column, single action hydraulic presses has been 
modernized to set a new pace over a broad work range. 

Bristling with newness, these smooth-acting machines are 
built to outperform even KRW’s highly regarded, prior 
designs in a wide variety of assignments: Blanking, forming, 
punching, trimming, drawing, extruding, briquetting, 
straightening, pressure clamping, laminating and bonding. 

Already acclaimed “a marked success,” KRW’s latest 
version of the 4-column press boasts numerous features to 
improve quality and increase productivity: Of rugged, 
welded steel construction, the crown, bed and sliding platen 
provide maximum resistance to deflection. Align-bored to 
automatically controlled tolerances, the sliding platen is 
guided on ground and polished columns which are closely 
fitted into the crown and bed. 





——— 


ae 


at pike pariee Waer 


Jets 


SEE KRW PRESSES IN ACTION 
METAL SHOW + CHICAGO + NOV. 2-6 
BOOTH 1566 












Easy to adjust, KRW hydraulic systems assure instant, 
complete press control. Compactly designed, the pumping 
unit can be mounted at the top of the press or furnished 
for floor installation. 

Available with either up-acting or down-acting platens, 
KRW 4-Column Presses can be outfitted with manual lever 
or electric push buttons for single or continuous cycling. 

For detailed information and specifications, write for 
Bulletin 95-D. K.R. Wilson, Inc.,214 Main St., Arcade, N.Y. 


Ki. HYDRAULIC 


PRESSES 


% 
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SCRAP/’} PILE STEALING 
YOUR PROFITS? 


It can, you know. For every last piece of it represents 
money — money that belongs in your profit pile, not your 
scrap pile. 


How do you evict this larcenous lodger? It starts disappear- 
ing as soon as you call Wheelock, Lovejoy — your local steel 
service center. W-L offers an extensive variety of special alloy 
steels — and you get them cut-to-size. By ordering your steel 
as you need it, you can practically eliminate waste. And you 
save important floor space by reducing your inventory. 

Complete W-L facilities — including expert metallurgical 
service — are at your disposal now. See listing below for the 
W-L Branch nearest you. For complete technical information 
on grades, applications, heat treating, etc., write today for 
your FREE COPY of the Wheelock, Lovejoy Data Book. 


W-L STEEL SERVICE CENTERS — Cambridge « Cleveland 
Chicago * Hillside, N. J. * Detroit * Buffalo « Cincinnati 
AGENTS — Southern Engineering Company, Charlotte, N.C.; 
Sanderson - Newbould, Ltd., Montreal & Toronto 


WHEELOCK, . 
aah eaendye ddl —* 


& COMPANY, INC. 


138 Sidney St., Cambridge 39, Mass. |WAREHOUSE ASS, 
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Erie _ Pmantiy Co, 1253 W. 12th St., Erie 
Yoder Co., 5504 Walworth Ave., Cleveland 
2, Ohio 


. 


HARDNESS TESTERS 
Shore Instrument & Mfg. Co., 90-3 Vv 
Wyck Exp., Jamaica 35 N, ¥. psathcncas 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- 
ment 


HOBS 
Barber-Colman Co., 1300 Rock St., Rockford, 


Mishi Tool Co., 7171 E. ichol i, 
a] &e 71 E. MecNichols Rd., 


it 1 ich. 
National Twist Drill & Tocl Co., Rochester, 


Orban, Kurt Co., Inc., 42 Excha ; 
Jersey City 2, N. J. oe 


HOISTS, Air 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


HOISTS, Electric 


rd Niles C & Hoist - 
iN rane joist Corp., Montour 


HONING MACHINES 


Bames Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich. 

Moline Tool Co., 102-120th St., Moline, Il. 

oe Hone Corp., 1623 Elreno St., Elkhart, 


Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


HONING STONES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich. 
— Co., 1 New Bond St., Worcester 6, 
ass. 


HOSE 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y. 

Schrader’s Son, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 
Somes Drill Co., 814 Chestnut St., Rockford, 


Bethiehem Steel! Corp., Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, 


Pa. 
Bliss, E. W., Co., 1375 Raff Rd., E. W. Can- 
ton, Ohio 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
c gueora, Gardena, _—_ Che p 
ham . Co. mbersburg, Pa. 
Cross Co. S280 Bellevue Ave., Detroit 7, Mich. 
Denison Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
\ ’ a i tee! Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co.. Erie, Pa. 
Hannifin Co.,., Div. Parker-Hannifin Corp., Des 
Plaines, Il. 
Hydraulic Press Mfg. Co., Mount Gilead Ohio 
mb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. s 

Michigan Drill Head Co., Detroit 34, Mich. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Norham, pirdveutas & Mch. Corp., Melrose 
‘ark, tl. 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 


is. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Speurens Mch. Tool Co., 2531 11th St., Rock- 
‘ord, Ill. 

Verson Allstee! Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, III. 

Vickers Incorporated, Div. of Sperry Rand 


Corp., 1402 Oakman Bivd., Detroit, Mich. 
Wilson, K. R., Inc., 211 Mill St., Arcade; N. Y. 
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Seren BULLARD 
| 


Fes 
if 


The Gas Turbine Department of the General Electric Com- | : | 
pany, Schenectady, N.Y., recently installed a Bullard Horizon- 


i. ai 
tal Boring Machine, Model 75. We are confident that they got all ==. 


more for their money. i + ge 


3 
* | : t . 
This ““MORE?” includes: — - 


GREATER RIGIDITY — heavier cuts at higher speeds. 
PRECISE ACCURACY — hold boring tolerances to .0005. 
TABLE OUTBOARD SUPPORTS — provides work alignment even with unbalanced table load. 
PENDANT CONTROL — full machine control from position most advantageous to operator. 
CHROME HARDENED WAYS — on Bed and Saddle for longer wear. 
BED LEVELS — built into Bed for easy checking. 
FAST SERVICE — after two years of operation, little trouble, and minor complaints handled promptly. 


kolo ceolalt-lm-folalale Mm t-Votalial-Me i cel-i-) ra 


* 


Investigate and compare and you, too — will discover you get more for your money with a Bullard H.B. M., Model 75. 


ASK YOUR BULLARD SALES 


ENGINEER OR WRITE FOR THE BULLARD COMPANY 
g PU. SPECIFICATIONS TO.. - a Wes cule’ i=j-ijlele] fe) eam: mere), |. | ong loi hs 
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HIGH FREQUENCY 


HEATING 
URS 


FLOATING ZONE UNIT FOR METAL 
REFINING AND CRYSTAL GROWING 
A new floating zone fixture for the 
production of ultra-high purity metals 
and semi-conductor materials. Purifico- 
tion or crystal growing is achieved by 
traversing a narrow molten zone along 
the length of the process bar while it is 
being supported vertically in vacumm or 
inert gas. Designed primarily for pro- 
duction purposes, Model HCP also pro- 
vides _— _— for laboratory 


See 
A smooth, positive mechanical 
drive system with continuously 
variable up, down and rota- 
tional speeds, all independ 
ently controlled. 
An arrangement to rapidly 
center the process bar within 
@ straight walled quartz tube 
supported between gas-tight, 
water-cooled end plates. Place- 
ment of the quartz tube is ra- 
ther simple and adapters can 
be used to accomodate larger 
diameter tubes for larger pro- 
cess bars. 
Continuous water cooling for 
the outside of the quartz tube 
during operation. 
Assembly and dis-assembly of 
this system including removal 
of the completed process bar 
is simple and rapid. 








HYDRAULIC POWER UNITS OR TOOL 
HEADS 


Barnes Drill Co., 814 Signe. Rockford 3, Ill. 
ames, & J Co., 201 S. Waterford 
St., Rockford, til. 

ison ing, Div. American Brake Shoe 
Co. 115 Dublin’ Rd., Columbus 16, Ohio 
mea. Ere . Div., American Steel Foundries, 


50 Tennessee Ave., Ci ti 29, Ohio 
ExLell.O “Corp... 300 “Oakinan Blvd: Detroit 


Hee d ial Machi 
, ac’ ees Co. 287 Home- 
Gilead, cue 





34, M 
Le Maire Machine Tool Co., 2657 S. Weise 


Michigan Drill Head < Co., Detroit 34, Mich. 
a Co., 1569 W. Pierce St., Milwaukee, 


Vickers Incorporated, Div. of rry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING no 


Brown & Sharpe Mfg. Amy Providence 
Eisler Engrg. Co., 750 South ‘ath Me 


Ettco Tool Co., inc., 594 Johnson Ave., Brook- 
; Inc., 1420 College Ave., El- 


rey & Trecker con. 6784 W. National, 
Milwaukee 1 
L-W Chuck con "Toledo 4 
Opto-Metric Tools, Inc., 139" Vorick St., New 
York, N. Y. 
Sundstrand Mch. Tool Co., 2531 11th St., Rock- 


ford, Ill. 
Van Norman Mechine Co., 3640 Main St., 
Springfield 7, 


INDICATOR BASES, Magnetic 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, 

du Mont Corp., Greenfield, Mass 

a Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


pens yt ages Dial 


B. C., Waltham 54, Mass. 
ares. & Sharpe Co., Providence e, R.1 
Federal Products Corp., 1144 Eddy St., 


d 1, R. 1 
National Automatic Tool Co., $. 7th - N. Sts., 
Richmond, Ind. 


Provi- 





INDICATORS, Speed 


Brown & Sharpe Mfg Co., Providence, 
way 7 ag ss ¢ Tool Co., 839 Greene %! ” Ann 
fr, ic 


INDICATORS, pha 
Brown & Sharpe Co., Providence, 
Federal Products af.‘ 1144 Eddy St., aN 


dence 1, R. |. 
National ‘Automatic Tool Co., S. 7th & N. Sts., 
Richmond, Ind. 
Sort Co., me Fe 


42 Exchange Place, 
Jersey City 2, 


INDUCTION HEATING EQUIPMENT 


Cincinnati Milling & Grinding paces, Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Lepel ah pregency Laboratories, Inc., Wood- 


side 7 
Orban Kurt So Inc., 42 Exchange Place, 
Jersey City 2, be 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Logansport Mch. Co., Inc., Logansport, Ind. 


JACKS, Planer—See Set-up Equipment 


JIG BORERS 
American Sip Corp., 100 E. 42nd St., New 
York 


Coso Corp., 405 Lexington Ave., New York 
17, N. Y. 
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Viieg Machine Co. Fein St. ‘al 
Meh Tool to. 1asb Blow Rock 
innati 23, Ohio 
inc., Larchmont, N. Y. 
Tool Co., inc., 740 Union Ave., 


ad int 42 Exchange Place, 
3 Co., | vine. 200 Lofavette St., 
York 12, N. 


JIGS AND FIXTURES 

Bath, Ct Co., Aurora & Solon Road, Solon, 

Columbus Die Tool & Me Co., 955 Cleve- 
Ave., Cole 


bus, 
Hartford Specia s, acu. Cc 287 Homestead 
Ave., ,orrerd. Con o 


1 Milling tiene Co., 505 Fulton 
Metal” ‘Carbides 12, Give 
Sheff 


ield Corp., 721 Pe rnotiald se id St., Dayton 1, 
io 


KEYSEATERS 

Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 16 io 

Bliss, E. W. €o., Canton, Ohi 

mitts tts & Merrill, 1809 'S. Water St., Saginew, 


okan * Kurt as 42 Exchange Place, 
Jersey City 2, N. 


KNURLING TOOLS 
hve, Chicage Tool Co., 5213 W. Armstrong 


Pratt & Wh Co., Inc., West Hartford, 


Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 
as «a FS H. & Co., 400 Vulcan St., Buffalo 


. 


LAPPING MACHINES 
Cincinnati Mches., inc., 
4701 M Ave., Cincinmesti 9 Ohio 
Cosa Corp., or d0s Laxinaton Ave., beste York 17, 


Crane Packing Co., 6400 Oakton St., Morton 
ha Pigings. ti. 

3 5 "torp.,. 1200 Oakman Bivd., Detroit 

Gleason Works, 1000 Univedsity Ave., Roches- 


wabreonalite Hone Corp.. 8100 Schoolcraft Ave., 
Detroit 38, Mich. 
Norton Co., | New Bond St., Worcester 6, Mass. 


LATHE ATTACHMENTS 
Clausing Div., Atlas Press Co., Kalamazoo, 


rch f U. $ neerten, Inc., 6499 W. 
i 
sas | E. Washington Ave., 
ros., ine. 1420 College Ave., El- 
ones Lamson Mch. Co., 512 Clinton St., 
sorts field, 
LeBlond, AS ote Too! Co:. feadicen and 
Edwards Rds., Ginchnatl 18, Ohi 
Lodge a Sruptey Co . 3055 Colerain Ave., Cin- 
Sel Machine Tool ol Corp., 3401 Central Pkwy., 
gy = A 25 
Sheldon rs ton inc. 4258 N. Knox Ave., 
ic 
Sidney go, 41 font So Sidney, Ohi 
weer? H. & Co, 400 Vulean. St., Buffalo 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 
Consolidated Mch. Tool Ov. Farrel-Birming- 
m Co., inc., Rochester 10, 
Hamilton Div.,” Baldwin-Lima-Hamilton Corp. 
Hamilton, Oh 
Monarch Mch. Tool Co., Oak St., Sidney, Ohio 
Orban, Kurt Co., Inc., 42 Exchange Place, 


Co., 2531 Ith St., 


dstran i 
Rockford, Ill. 


LATHES, Bench 
Clausing Div., Atlas Press Co., Kalamazoo, 


1420 College Ave., El- 
» Mch. Tool Te platoon and 


Hardinge eyse.. Inc., 
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HEAVY Se 
LOAD WY 
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- . fine 
f | 
4 


~~ te es 


can a ball bearing carry? 


Federal Ball Bearings make light work of the 
heaviest loads. Quiet work, too. We use SAE 
52100 steel and engineer extra stamina into 
every ball and raceway. Each bearing. goes 
through scores of production and quality con- 
trol steps because, frankly, we’re terrible cranks 
about precision. We insist that you should be 
able to mount a ball bearing—and forget it. 


Our customers seem to like this idea. And they 
include the most respected names in American 
industry. So, when you want to take a work 
load off your shoulders, put it on a Federal Ball 
Bearing. Our catalog lists over 12,000 ball 
bearing sizes, hundreds of types. Send for it. 


THE FEDERAL BEARINGS CO,, INC,, Poughkeepsie, W. Y. 


One of America’s 
largest ball bearing 
manufacturers 


FEDERAL ON FILM—A 16 mm. color sound film takes Bea 


you through our 400,000 sq. ft. plant. Loaned free 
Jyst ask for it. 





L 
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LATHES, Cor Whee! 
Bullard Co., ie rt 6, Con 
Consolidated Too! Div., 
Rochester 10's 
Hamilton Div. 
Hamilton, 


LATHES, Copying, 
Lathes, Duplicating 


LATHES, Crankshaft 


Consolidoted Mch_ Tool con, Rochester, N. Y 

LeBlond, R. K., Mch. | €o., Madison and 
Edwards Rds, Cincinnati 1% Ohio 

Snyder Tool & Enora. Co., 3400 E. Lafayette 


~M 
rand Mch. Tool Co., 2531 lIth St., 
Rockford, tll. 


pines. Double-End 


Cleve Automatic. Machine Co., 4932 
Beech on st, Cincinnati 12, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

LeBlond, R. K., Mch. Tool Co, Madison and 
Edwards Rds., Cincinnati 18, Ohio 


— Road, 


Bisciintimo-Homiton Corp., 


Duplicating — See 


der Tool & in Co, 3400 E. Lafayette, 


Co., 2351 Iith St.. 
Rockford, Ill. 


on Duplicating 


& Shipley Ee. 3055 Colerain Ave., Cin- 
we 25, 
ay Machine Fool Co., 27 Oak St., Sidney 


Sidney Machine Tool Co., Highland Ave. 
Sidney, Ohio 


LATHES, Engine, Manufacturing 

American Tool Works Co., Pearl and Eqgies- 
on Aves., Cincinnati, 

Cincinnati Lathe & Tool Co., 3207 Disney St.. 


Cincinnati 9, Ohio 
Came Div., Atlas Press Co., Kalamazoo, 


Clearing Div., Ss. pogsetvien. Inc., 6499 W. 

65th St., éricage 38, 

idated Toot Div, Blossom Road. 
Rochester 10 


aT 
Hendey it — Div., p SA Colman Co., Rock- 





Goth NEW 2.c DIFFERENT 
SHELDON 15” mrss 


2591" 


This is an all new lathe that eee es the gap between con- 
ea 


ventional belt driven and geared 


bese price 


New. Revolutionary double-box 
Headstock (Pat. Pend.) 

New. “WORK-HOLDING ONLY” 
Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 11%” Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
sfock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 


mediate shafts—delivers more 
F.0.B. Fac 


(Less Electricals) power to spindle. 


d lathes. It combines 


the capacity and power of a — head with the economy 


the. Available with 5’, 6’ and 


Send in Coupon a wv and flexibility of a belt driven 
for full Informati 8’ bed lengths providing 31”, 42” and 66” center distances. 


tele 


Sheldon OC) 10” 0 11” 

11” and 13” Variable Speed 
Lathes 

High Speed Turret Lathes 

Sebastian 13” and 
Geared Head Lathes 

Horizontal Milling Machine 

Sheldon 12” Shaper 

Name of Local Dealer 

Have Representative Call City 


Street Address 


| SHELDON MACHINE CO., INC. 4246 No. Knox Ave., Chicago 41, US.A.| 
Gentlemen: Please send me information on items checked. 
The NEW and DIFFERENT SHELDON 15” Lathes 


() 13” 


Lathes 


15” Company Name 


[1 Company | 


me me a eae 


286 For more data, circle this page number on inquiry card 





lomestrand, Inc., Larchmont 
. Mch, Too Go.) ‘Maison and 


| Machine Tool cor, 3401 Central Pkwy., 
Cincinnati 25, Ohio. 

rban, Kurt Co., Inc., 42 Exchange Place. 
Jersey City 2, N. J. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 4 

Sidney Mch. Tool Co., Sidney, Ohio 


LATHES, Engine, Toolroom 

American Tool Works Co, seen and Fogles- 
ton Aves., Cincinnati, 

Cincinnati Lathe & Tool on 3207 Disney St.. 
Cincinnati 9, Ohio 

Cosine Div., Atlas Press Co., Kalamazoo, 


Cloarwna Div., of U. S. industries, Inc., 649¥ W. 
h St., Chicago - 
1426 College Ave., El- 


Hordinos Bros. 
mira, 
Barber Colman Co., Rock- 


Neneey i * Div.. 


yeanadean 
hatione. F 
* Cincinnon 18, 


“Ohi 
eae xs Spiiey Co., 3055 Colerain | hte. Cin- 
cinnati 25, Ohio 
L Engineering Co., 4901 Lawrence Ave., 
hicago 30 
ne Machine Tool Co., 27 Oak St., Sid- 


Nebel’ Ka Tool Somp.. 3401 Central Pkwy., 
Cincinnati 25, Ohi 
a at S$ Co. ine. 42 Exchange Place 
ope, 
rd Machine, Tool Co., 2500 Kishwaukee 


. Inc., 4240-4258 N. Knox 
Chicago 4 i. 
Sidney Mch | Co., Sidney, Ohio 


LATHES, Gap 
Cincinnati Laghe . Tool Co., 3207 Disney St. 
Cincinnati 9, Ohi 
Chane Div., Atlas Press Co., Kalamazoo, 
i 


Clearing Div., of U. S. Industries, Inc., 649. W. 
65th St., Chicago 38, 
Gisholt Machine Co., a5. E. Washington Ave., 


Madison 10, Wis. 

LeBlond, R. K., Mch, Tool Co. phatieen and 
Edwards Rds.. Cincinnati 18, 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Nebel Machine Too! Sern. 3401 Central Pkwy., 
Cincinnati 25, 

Sidney Machine four Co., Highland Ave. 
Sidney, Ohio 


LATHES, Hollow Spindle 

LeBlond, R. K., Mch. Tool Co., petieen and 
Edwards Rds., Cincinnati 18, Ohi 

Lodge & Shipley . 3055 Colerain "Nie. Cin- 
cinnati 25, Ohio” 


South Bend Lathe ee Whe 425 E. Madi- 
son St., South Bend. 


LATHES, Roll 
American Tool Works S.. Pearl and Eggleston 
10 


. W. Ohio 
Hamilton Div., Baldwin- Lime-Homilton Corp., 


Hamilton, Ohio 
K., ome h. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 
Monarch Mch. Tool Co., Oak St., Sidney. Ohio 
Orban, Kurt $, Inc.. 42 Exchange Place. 
Jersey City 2, N. J. 


LATHES, Spee‘. Second-operation 
Cosine Div., Atlas Press Co., Kalamazoo, 


Gisholt Machine Co, 1245 E Washinaton Ave.. 
Madison 10, Wis. 

Hardinge Bree. Inc., 1420 College Ave., El- 
mira, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio : 
Monarch Mch. Tool Co., Oak St., Sidney, Ohio 
Orban, Kurt $°., —. 42 Exchonae Place. 

Jersey City : 
4258 N. Knox Ave., Chi- 
cago 


Sheldon eG. <= 
Standard Electrical Too! Co., 2500 River Rd. 
Cincinnati 4, Ohio 


LATHES, Spinning 

Cingienat Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Cosa Corp. 405 Lexington Ave., New York 17, 


Lodge saan © minty Co., The, Cincinnati 25, Ohio 


ox, Ine. 42 Exchanae Place. 
ay -- City 2, 
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LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 

Bullard Co., Bridgeport 2, Conn. 
Caine Div., Atlas Press Co., Kalamazoo, 
Cosa com. y 405 Lexington Ave., New York 


Gishoit Teeciine Co., 1245 E. Washington Ave., 
Madison 10, Wis 
Jones & Lamson ‘ch. Co., 512 Clinton St., 
Springfield, Vt. 
King mn tty Tool Div., American Stee! Found- 
1150 Tennessee Ave., Cincinnati 


Ohio 
Nestonel / Acme Co., 170 E. 131st St., Cleveland 


New Britain Mch. Co., New Britain-Gridley 
Dive., New Britain, Conn. 


LATHES, Turret, Ram Type Saddle Type 


Bardons & Oliver, pnt. 1133 W. Ninth St., 
Cleveland 13, Ohi 

Bullard Co., Bri 

“sere Div., tlas 


onn. 
Press Co., Kalamazoo, 


coma Corp., 405 Lexington Ave., New York 
Gisholt Machine Se 1245 E. Washington Ave., 
Madison 10, W 
Hardinge Brothers, 1420 College Ave., 
Elmira, N. Y. ; 
Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 
New Britain Mch. Co., New Britain-Gridley Div., 
Co. inc., 4258 N Knox Ave., 


“Inc., 


LATHES, Turret, Vertical—See 
Mills, Vertical 


Boring 


LAYOUT and DRAFTING TOOLS 


Brown & sherge Mp. Co., 235 Promenade St., 
Providence |, 


LEAD SCREWS & SPLINES, Ball Bearing 


inaw Steering Gear Div., General Motors 
orp., Saginaw, Mich. 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 
Cities 9 Service Oil Co., 70 Pine St., New York, 


Sheli Oil Co., 50 W. 50th St., New York, N. Y. 
Standard oil {co (Indiana), 910 S$ Michigan, 


‘Oi Co., Ltd., 2727 S. Troy St., 

Chicago $5, tL 
Texaco, Inc., 135 E. 42nd St. New York 17, 
N. Y. 


LUBRICATING SYSTEMS 

Gits Bros. ite. I ce 1846 S. Kilbourn Ave., 
Chicago 23, 

Madison-Kipp ea. Madison, Wis 

Trabon Engineering ‘Corp., Solon, Ohio 


MACHINERY, Used and Rebuilt 

Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 

Miles Mchry. Co., 2025 E. Genessee Ave., Sagi- 
naw, Mich. 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Van Keuren Co., Watertown 72, Mass. 


MACHINISTS’ SMALL TOOLS 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Ay ey. ta oe 
L Co. Des Plaines, ti. 
Niagara Mch. & Tool, Wis. 637-697 North- 
land Ave., Buftals 11, N. 
Van Keuren Co., 176 Waltham St., Watertown 


, Mass. 
bad a - iy H. & Co., 400 Vulcan St,, Buffalo 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 

Gorton Mch. Co., 1321 Racine St., Racine, Wis. 

Pannier Corp., 319 Pannier Bidg., Pittsburgh 12, 
Pa. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 
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MEASURING MACHINES 


Cope Corp., 405 Lexington Ave., New York 17, 


Orban,” * Kurt bax Inc., 42 Exchange Place, 
er 
Springfield St., Dayton, 


City 2,.N. J. 
Sheffield Corp., 721 
z io 
Van Keuren Co., 176 Waltham St., Watertown 


72, Mass. 


MEASURING WIRES—Thread, Spline, 
r 


Sheffield Corp., Dayton 1, Ohio 
Threadwell Tap & Die Co., 16 Arch St., Green- 


field, Mass. 
Van Keuren Co., 176 Waltham St., Watertown 


Mass. 


MICROMETER HEADS 

Brown & if hfe. Co., 235 Promenade St., 
Ar ig eg 

DoALL Co., Des Plaines, Ill. 


auneea ERS, Outside, Inside, Depth 


Brown & shame Mfg. Co., 235 Promenade St., 
Providence | 
DoALL Co., Des Plaines, Ill. 


Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Van Keuren Co.. 176 Waltham 7. 
72, Mass. 


MICROSCOPES, Toolmakers’ 


DoALL Co., Des Plaines, Ill. 

Opto-Metric Tools, Inc., 137 Varick St., 
York, N. Y¥ 

Scherr, George, Co., Inc., 
New York 12, N. Y. 


MILLING MACHINE ATTACHMENTS 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Brown & Sharpe Mig. Co., Providence, R. 1. 

Cincinnati Milling Grinding Mches, ees 
4701 Marburg Ave., Cincinnati_9, Ohi 

Giddings = Lewis Machine Tool Co., Fond du 


Watertown 


New 


200 Lafayette St., 


ic, 

Gorton, George Mch. Co., 1110 W. 13th St., 

Racine, Wis. 

Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

Hardinge ores. Inc., 1420 College Ave., El- 
mira, N. Y. 

Kearney & Trecker Corp., 6784 W. National, 

ng 14. is. 

Nichols, W. H. Co., Waltham 54, Mass. 








SHUTTLE-TYPE 
MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


- ++ Mills, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts. Although this machine has been 
adapted to milling, centering, drilling and 
tapping of valve parts, its basic design 
lends itself to other operations through 


foto Mare 


ee 


For more data, circle this page number on inquiry card 


the addition of various types of heads as 
well as multiple spindle drill heads. Ma- 
chine incorporates hydraulic controls for 
table feed and index, two milling heads, 
two hydraulic power heads, each with 
center drill and tap drill spindle, and two 
mechanical screw feed tapping heads to 
accommodate 16, 20 and 24 pitch threads. 
Capacities range from %” to 414” diameter, 
5” to 23” long. Parts are inner valves for 
liquid level controls of tough #316 stain- 
less steel. 


If you need high production of one part or 
moderate production of many parts with a 
minimum capital outlay, it will pay you to 


callina D& T production engineer. There 
is no obligation for this service. 


FREE DATA 


Write for Bulletin 1002. 


Davis and Thompson Co. 
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Sheldon Mch. co. inc., 4258 N Knox Ave., 
Chicago 41, 


lan Norman’ Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Automatic 
Buhr Machine Tool Co., 839 Greene St., Ann 


Arbor, Mich. 
Cinginncti ‘Miiting Machine Co., Cincinnati, 
Consolidated Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
i "ire Rock Machine Co., 505 ‘Fulton 


Lamson’ Mch. Co., 160 Clinton St., 
asSoringfield, Vt. 
Co., 5663 E. Nine Mile Rd. 
ich. 


Mass. 
Corp. 42-33 Northern 
Biv, tone Islnd Cin oN. Y 
Whitney Co., Inc., West Hartford, 
Sundstrand Meh. Teol Co., 2531 lth St., 
Rockford 


Tool Co. Inc., 255 North 18th St.. 
" Ampere, E. Orange, N, J. 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 
Brown & Sha me ‘omenade 
COMMIS % ieee te. 
ine i i ind M Inc., 
0 Marburg Ave. ¢ Cincinnati 9, Ohio 3 
contol I Div., Blossom Road, 
apeaes Meh ha Front St., and Gi 
Ave., priogionia ap sam 
ngerest Rockfoes, ‘i Machine Co., 505 Fulton 
Kearney & Toate Sains, 6784 W. National, 
Milwaukee 14, Wis. 
Motch & Mer 


ryweather sein 88 
| & Cleveland 3. 2. be Gs SOA. Tem 
H, Waltham 54 


Nichols, W 
Olivetti Corp. of fimerica, in33" “Northern 


Bivd., Long Island A 

dstrand Tool Co., 2531 11th St., 
“hy 255 North 18th St., 

‘an rman Mac chine Co., 3640 Main St., 

Springfield 7, Mass. 


MILLING MACHINES, Bench, Hand 
Closing Div., Atlas Press Co., Kalamazoo, 


ee Ou Inc., 


1420 College Ave., El- 
mira 


MILLING MACHINES, Circular, 
Continuous y 
Bovis & Thompson bi ~< Cop. Oe Rochester, N 


Davis & rnham N. 
ane 4. oe st. 


» Ucar Mh. Ww ha forks, Front St. and Girard 
Ingersoll aeento’, Machine Co., 505 Fulton 
Y Corp “4 Ce. ‘Americ oN Northern 
iy _ eaten she i E. Layfayette 
troit 7, Mich. f 


strand Mch. Tool 
Rockford, Ill. wr Ce, SSt ts ee, 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 
Oridowmast paces. Inc., 500 Lindley St., Bridge- 


citcinnati Millin & Grinding M hes., 
4701 Marburg ‘A ave. Cincinnati 9, Ohio ee 

Cleggina Div WV © SEhitries. Inc., 6499 Ww. 
ic 

Consolidated Mae” Tool Div., 
eaeaae 10, 


Comp vere. 405 eo Ave., New York 17, 

Elox Corp. of Michi Troy, Mich, 

ExCell-D Kom. | 1300" Golnken Bivd., Detroit 

Giddings . Lewis Machine Tool Co., Fond du 

Gorton, George, Machine Co., 1110 W. 13th 
is. 


St., R 


Kearney & Trec’ ~~ Com. 6784 W. National, 
eee 14 

Nichols, W. H. Co., Waltham 54 

Sundstrand Neh: ‘Tool Co., 383)" 
Rockford, Ili, 


Blossom Road, 


Nth St., 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universe! 


Brown & tag Mfg. oo Eeeidenan, ee Se 

Bullard Co i rt 6, Con 

Cincinnati ‘Milling & Grinding. Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
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Cloning, ey of U.S. peaeewies, Inc., 6499 W. 
» Ghicago 38 38, 
etalon "Ave., New York 17, 


Gorton “Geo., Mch., Co., 1110 W. 13th St., 

acine, 

Greaves Machine Tool Div., 2009 Eastern 
Ave., Cincinnati, 

Ha ardinge Bros., Inc., 1420 sen Ave., El- 
mira, 


on yA # 


mer Mil 
| illing Mochine aS “Sos Fulton 
. Rockford, | 
& mt 6784 W. National, 
s. 


altham 54 
ir wee N. Knox 


MILLING MACHINES, Knee Type Rem 
Brown & Mfg. Co., 235 Promenade St., 
Providence |, R. 
Gorton Mch. Co., 1321 Racing 3. Racine, Wis. 
& T recker Corp., 6784 W. National, 
a 14, W 
an Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


so] — cea Knee Type Rise 


Cincinnatt Marty hve. Eviee laches. Inc., 
ve. Eigton 
Cosa G y hwy Ave., yng York 17, 


Nichols; W. H. Co., Waltham 54, 
cin, N Kurt Co., ‘42 Exchange m4 Jersey 


MILLING MACHINES, Knee Type Turret 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MILLING MACHINES, Knee Type, 
Vertical 


Bridgeport a, ey 500 Lindiey St., a 


port é —_ 
Brown & So pe ig” R. 
ches,, Inc. 4501 


Cincinnati mal a x4: 
rbur 
Causing eg “Ailes ~~ ‘Co., Kalamazoo, 


‘Gath St, Chicags U. 4, inGetitan, ne, 6499 W. 


65th LL 

Cons yo ¢ 30 Laxington Ave., New York 17, 

Gorton, George, Mch. Co., 11110 W. 13th St., 
Racine, _3 


lomestrand, Larchmont, 

Kearney & ‘riscker Corp., ies” w: National, 
Milwaukee 14, N. Y. 

Nichols, W. H. Co., Waltham 54, 

Orban, Inc., 42 ae Place, Jer- 
sey City 2, N. J. 


MILLING MACHINES, Planer Type 
Sapien, Charles, 5 Rue Montalivet, Paris, 


Consolidated Mch, Tool Div., Blossom Road, 
Rochester 10, | N. Y 


Espen-Lucas Works, Front St. and Girard 
es Philodelp ia, Pa. 


Giddings Machine Tool Co., Fond du 


Gray "6G. A., Co., Woodburn Ave. and Penn 
Evanston * Cincinnati, Ohio 
Hamilton Div.. Baldwin-Limo-Hamilton Corp., 
Ingersoll "ee Machine Co, 50S Fulton 
- 
Rockford, 
mae Yoda ,.Cor., 6784 W. National, 
Milwaukee 14, 
Orban, an Co. . a 42 Exrhange Place, Jer- 


N. 
Suntetnenl Mch. Tool Co., 2531 11th St. 
Rockford, 


MILLING MACHINES, Sper 
Cincinnati Milling & Grinding Mches. 

4701 Marburg Ave., Cincinnati 9, Ohio" 
Cosa Corp., 405 Lexington Ave., New York 17, 


Giddings & Lewis Machine Tool Co., Fond du 


Hamilton Div., Baldwin-Lima-Hamilton Corp., 
array Trerker c 6784 W. National, 
rec a orp., ona 

Milwaukee 14, 
Sundstrand Mch. Wiel Co., 2531 IIth St., 
Rockford, Ill. 


MOLDING MACHINES, Plastic 


Cater Brothers Inc., 1000 Post Ave., Toledo 

‘ io 

wa i | Eng. Div., American Steel Poamaetas, 
1150 Tennessee Ave., Cincinati 29, Ohi 

roe, or Shaper Co., 78 River St., Sprine- 
ie t 


tg Press Mfg. 
ood, R. D., 1072 
delphia 5, Penna. 


ce. Mount Sidon Ts 
ic Ledger Bidg., Phila- 


MOTORS, Electric 
Brook ote Corp., 3302 W. Peterson Ave., 


Chic 
i Lincoln Blectrlc Co., C Cleveland 17, Ohio 


MOTORS, Hydraulic 
Somes, John Rockford, Ill. 
. Brake Shoe 


leon, Enginsering. . American 
— 1152 Dublin Rd., Columbus so Ohio 
Cell-O Corp., 1200 “Oakman ‘. Detroit 


raulic Press Mfg. Div., Mt. Gilead, Ohio 
Stnestrand Meh h. Fool €o., 2531 IIth St., 


Vickers Inc. ‘Adenin 


istrat sxe & ineering Cen- 
ter, Box 302, Detroit oo ich? 7 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


ne ame MACHINES, Dial 


ype 

an Brothers Inc., 1000 Post Ave., Toledo 
4 io 

Gerace Drill Co., 814 Chestnut St., Rockford, 


Boush Mch. Tool Co., 15 Wason Ave., Spring- 
ield, 


Regs | Corp., 317 Mt. Grove St., Bridgeport 5, 
Buhr Machine Tool Co., 839 Greene St., Ann 


A ich. 

Cross Co. S, Box 3835, Park Grove Postal 
Sta. Detroit’ 5 Mic 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 


F deral "broducts Corp., 1144 Eddy St., Provi- 


Greenlee Bros. “& Co., 2136 12th St., Rock- 

‘ord 

Kin Mch. Tool C 

fingeiay Joseph Co., S683 ENG Nine Naito Rd., 
Detroit 34, Mich. 

Neatens Automatic Tool Co., S. 7th N. St., 


ichmond, Ind. 
smyder Co Corp., 3400 E. Lafayette Ave., Detroit 
~ Mch. Tool Co., 2531 - lith St., 
Rockford, Ill. 


Vee Allsteel fart Co.. 9309 S. Kenwood 
Ave., Chicago | 


MULTIPLE-STATION MACHINES, 
Transfer Type 
Baker pepthere Inc., 1000 Post Ave., Toledo 


10, Ohi 
Ba omnes Drill Co., 814 Chestnut St., Rockford, 
15 Wason Ave., Spring- 


Baush Mch. Tool Co., 
field, Mass. 
Buhr ch. Tool Co., 839 Green St., Ann Arbor, 


Bullard Co. He then. € 
Cincinnati Millin 


g.% "cincinnati 9 Sie 
Comme 0 Div. Wing re \adeeton 


Inc., 6499 W 
38, Ill. 


Cross Co., ’P. O. ox 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Cove oe — ce 4460 N. 124th St., 

Ex eel "Corp. 1260 Oakman Bivd., Detroit 

, Mich. 

ee Bros. & Co., 2136 - 12th St., Rock- 
‘ori 

Hoste Machine Co., 10 New Bond St., Worces- 
e 

ene & Trecker Corp., 6784 W. National, 
a ag 14, Wis. 

Lamb, F. Lee ” 5663 E. Nine Mile Rd., 
Detroit vy 


La Maire iechinw Toot Co., 2657 S. Telegraph 
Moline Tool Co., ton. 20th St., Moline, tu. 
National ‘omatic Tool Co., > . Sts., 
Richmond, Ind. 
besten Co., New Bond St., Worcester 6, 
ass. 
Snyder Corp., 3400 E. Lafayette Ave., Detroit 
Sundstrand Mch., Tool Co., 2531 11th St., 


Rockford, III 
bag ng Farrel Foundry & Mach. Co., Water- 


NIBBLERS, Portable Pneumatic 
Buckeye Tools Corp., Dayton, Ohio 


NIBBLING MACHINES 
Wales-Strippit, Inc., Akron, N. Y. 
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1A NEW CONCEPT 
DING BLOCK” 


wi 


“Electro-Hydraulic 
Servo Systems 


* 


























HYDRAULIC POWER PACKAGE 











ANY COMMAND SIGNAL 


PRE-ENGINEERED 
TO SAVE YOU MONEY 


Standard hydraulic and electrical components are now pre- 
engineered into a series of complete and dependable 
Electro-Hydraulic Servo Systems. Vickers has the most exten- 
sive line of individual “building block” components available 
for such systems. Inherent “trim flexibility” makes possible 
systems which will satisfy a very wide range of appli- 
cation... at only a fraction of the cost usually incurred in 
specially engineered systems. A very substantial saving in 
lead time is now possible. 

Vickers “Building Block” Closed Loop Servo Systems 
have proved their merit on machine tools, fabricating 
machines and processing equipment. The amplifier is pre- 
cisely matched to the servo valve torque motor. The work 





wide range of applications 


CUTTING MACHINERY FOOD PROCESSING FORMING 


MACHINERY 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 40 Detroit 32, Michigan 


TEST STANDS 


SERVO CYLINDER (OPTIONAL) 


load requirement is continuously monitored by electrical 
feedback devices to insure that directions (command signals) 
are accurately followed at all times. 

Positional accuracy of better than .001 is obtainable with 
a hydraulic motor and lead screw. In many position applica- 
tions, cylinders can be used with similar accuracies. Velocity 
can be maintained within one or two rpm. In addition to 
position and velocity controls now in service, constant horse- 
power and constant tension systems soon will be available. 
Any command signal may be used with these systems .. . 
from a simple potentiometer to complete numerical control. 


For further informction, ask for Engneering Bulletin No. 
59-75. 





FABRICATING ANTENNA 


PAPER MACHINERY 
DRIVES 


TEXTILE MACHINERY 


Application Engineering Offices: ATLANTA « CHICAGO* « CINCINNATI « CLEVELAND 
DETROIT* « GRAND RAPIDS « HOUSTON e INDIANAPOLIS « LOS ANGELES AREA 
(El Segundo)* e MILWAUKEE « NEW YORK AREA (Springfield, N.J.)* e PHILADELPHIA 
AREA ( Media) e PITTSBURGH AREA (Mt. Lebanon) « ROCHESTER e ROCKFORD 
SAN FRANCISCO AREA (Berkeley) « SEATTLE* « ST. LOUIS « WORCESTER 
Factories also in: Australia, England, Japan and Germany e In Canade: Vickers-Sperry 
of Canada, Ltd., Toronto*, Montreal and Vancouver 


Field Service Headquarters Underlined. Whse. Stock & Repair Branches*. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Protection for Man and Machine 


FUTURMILL'S Mgy-Lif 


Way-life covers are lightweight—yet very strong. 
The extruded aluminum sections are ribbed full length 
with a full length ball and socket type interlocking hinge. 


WAY COVERS 


SAVE THE WAYS—"Way-life” covers 
keep chips, grit, dirt and other foreign 
matter out of the ways and feed mech- 
anisms. The solid aluminum, interlocking 
sections will absorb a considerable amount 
of shock and prevent damage to the ways 
—such as caused by accidental dropping 
of heavy objects on the ways. 


WORK WITH SAFETY—The strength and 
rigidity of “"Way-Life” covers permit oper- 
ators to walk safely on top of the cover, 
making machine servicing and job set-up 
safer and easier. It is impossible for per- 
sonnel to fall through the cover or become 
caught or trapped between the ways. 


CUT COST & MAINTENANCE — Unlike 
fabric, rubber, plastic, sheet metal, foil, 
telescopic, or accordion type covers, “Way- 
Life" covers will not burn, warp, tear, rust 
or buckle. They require no auxiliary power 
since the cover is motivated by table or 
column movement. No special servicing 
is necessary. 


DRESS UP YOUR SHOP—"Way-Life” 
covers are full dress—armored protection 
for any machine . . . a complement of 
utility—economy and cleanliness for any 
shop. 


Write: FUTURMILL, Inc. °° Hishlend Road 


Pontiac, Michigan 


For more data circle Item 700 on Inquiry Card 








Automatic operation — 
from loading to final cut- 
off. Handles solid bar 
stock up to 3” O.D.—tub- 
ing up to 8” O.D. Cuts 
any material that can be 
turned. 16 spindle speeds. 


FASTER AUTOMATIC CUT-OFF 
Tubing, Pipe and Bar Stock 


The Modern Automatic Cutting-Off Machine and Bar 
Feeder Combination, shown above, handles random 
lengths of tubing, pipe and bar stock. With this com- 

bination the entire load is fed to the cutting-off ma- 
chine without attention of an operator. 
available for any maximum length bars. 
single crank adjustment needed—for stock diameter. 


Has complete specifications of all models. Illustrates 
parts that are being formed, grooved, flanged or 


Feeders are 
Only one 


WRITE FOR CATALOG 


NUT SETTERS—See Screwdrivers, etc. 
NUTS—See Bolts, Nuts and Screws 


OILERS AND LUBRICATORS 


Gits tg at Co., 1858 S. Kilburn Ave., Chi- 
cago, 
Madison-Kipp Corp., Madison, Wis. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
Cities Service Oil Co., 70 Pine St., New York, 


Sheli Oil Co., 50 W. 50th St., New York, N. Y 
a 4 Refining Co., 600 - Sth Ave., 


snenaatd Noit “Co. (Indiana), 910 S. Michigan 
ve., Chicago 80, Ill. 


OPTICAL FLATS 


Crane Packing Co., 6400 Oakton St., 
Grove 
DoALL to." Des Plaines, ut, 
Scherr, George y mee 200 Lafayette St., 
New York 12, N 
Van Keuren Co., NY “Waltham St., Watertown 
2, Mass. 


Morton 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 


Crane Packing Co., 6400 Oakton St., 
Grove, 


Morton 


PAINTING EQUIPMENT, 
Spraying Equipment, Metal 


Spray—See 


PARALLELS 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co. De P Plaines, Ill. 

Giddings & Lewis Machine Tool Co., Fond du 


Wis. 
Walker, °. S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 
Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 
S K F Industries, Inc., Philadelphia, Penna. 


PIPE, Steel, Stainless, etc. 

Allegheny Ludlum Stee! Corp., Pittsburgh, Pa. 
Beth Steel Co., Bethlehem, Pa. 

———_ Steel Co., "105 W. Bern St., Reading, 


hi & Son, Inc., 16th & Rock- 
all Sts. Chicago 3 os 


Ui ited States Steel og S hoses Co., 
"C Div., 436 7th Ave., Pittsburgh 


chamfered and cut off in a single operation at 
a high rate of speed. Also describes the auto- 
matic feeder, hot spinning machine for seal- 
ing ends of tubing, and the Modern Safety 
Drill Table. 


MODERN MACHINE TOOL CO. 
2005 LOSEY AVENUE 
Jackson, Michigan 


PIPE AND TUBING MILLS, Electric-weld 
vou Co., 5504 Warwortr Ave., Cleveland 2, 
hio 








PIPE AND TUBING, Brass and Copper 


American Brass Co., 25 Broadway, New York, 
N 


Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 

Revere Copper. a. “9 Inc., 230 Park Ave., 
New York 1 





For more data circle Item 701 on Inquiry Card 
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“YOU JUST CAN'T BEAT 


CLASSING «" LATHES 


FOR OUTSTANDING VALUE” 


HERE’S PROOF OF PERFORMANCE 


“‘We like everything about our Clausing lathe. The spindle capacity 
‘beef’ of the machine and ease of operation are impressive. The finish we 
get is phenomenal. And, you just can’t beat Clausing-Colchester 
geared-head lathes for outstanding value!”’ 


Clausing geared-head lathes do lead their field 
in capacity, performance and value. Here’s why: 


They're bigger in capacity than other lathes 
in their class. Larger spindles, larger thru-hole 
capacity, larger bearings for heavier work. 17” 
lathe spindle, for example, has 31%,” thru-hole — 
15” lathe, 2'%”" hole — 13”, 19%” hole. 


Have heavy-duty construction throughout. 
Bed ways are induction hardened. Gears in 
head and quick-change box run in bath of oil. 
Power feeds are taken from separate feed rod, 
lead screw is used for thread cutting only. 
Spindles are high-tensile steel. 


Built for precision performance — to Amer- 


. CLAU 


. | 9-108 N. PITCHER ST. e 
MACHINERY, September, 1959 


THE JARO MACHINE & Toot COMPANY 


ican standards of toolroom lathe accuracy. Have 
Gamet Micron tapered roller bearings with oil 
flow lubrication — the most advanced and 
accurate bearings known to industry. 


Each is an outstanding value. 13” cabinet 
base models, including motor and controls, 
start at $2302; 15” cabinet base at $3221; 17” 
at $5070. You owe it to yourself to investigate 
before investing in any lathe. 


Lathe Capacities: 17” lathe: 54” and 75” cen- 
ters, 28” swing in gap; 15” lathe: 30” and 48” 
centers, 24” swing in gap; 13” lathe: 24” and 
36” centers, 18” swing in gap. 


Write for Free Literature 


ATLAS PRESS COMPANY 


For more data, circle this page number on inquiry card 


SING DIVISION 


KALAMAZOO, MICH. 
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PIPE THREADING AND CUTTING 
MACHINES 


Davis & Co., 4460 N. 124th St., 
na : ‘coy Waynesboro, P 
Pe inc., ‘a. 

., Box 893, Dayton 1, Ohio 


PLANER JACKS—See Set-up Equipment 


PLANERS, Deuble Housing and 


Sagttes, Charles, 5 Rue Montalivet, Paris, 


Consolidated Mch, Tool Div., Rochester, 
Giddings. Lewis Machine tool Co., Fond du 
, G A. Co., 3611 Woodbum Ave., Cincin- 
nati, Ohio 
Hamilton Div., Balwin-Lima-Hamilton Corp., 


Hamilton, Ohio 
Orban, Kurt Inc., 42 Exchange Place, Jer- 


sey City 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 


PLASTICS AND PLASTIC PRODUCTS 
Eastman Kodak Co., 343 State St., Rochester 4, 


N. Y 
a ‘Mch. Co., Madison, Wis. 


a 4 Stee! Corp., Nat’l Tube Div., Pittsburgh, 


PRESS BRAKES—See Brakes, Press 
and Bending 


PRESS FEEDERS, Automatic 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 

Federal Press Co., 511 Division St., Elkhart, 

U. S. Tool Co., 255 N. 18th St., Ampere, East 
Orange, N. J. 


PRESSES, Arbor 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 
du Mont .. Greenfield, Mass. 

Elmes fo. iv., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hannifin Co. Div. Div. Parker-Hannifin Corp., Des 

Plaines, ili, 


Logansport Machine Co., Inc. Lo~ ort, Ind. 
Threadwell Tap & Die Corp., .. Arch St., 


Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Assembling 

Allen, Alva Industries, Clinton, Mo. 

ar Py W. Co., 1375 Raff Rd., S.W., Canton, 
io 


ineering Div., American broke Shoe 
Dublin Rd., “Columbus | Ohio 
yt. 


me Tennessee Ave. Cincinnent ‘49 Ohie 
Erie Foundry Co., 1253 W. 12th St., 


Federal Press Co., 511 Division St., Elkhart, 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, 

Hydraulic Press Mfg. Co., Mount Gilead, 

Lake Erie Mochinery. Corp., 4 470 Wesdoord 

Ave., Buffalo 17 * 


rn Hydraulics & Mach. Corp., Melrose 
Park, Ill. 


PRESSES, Blanking, Stamping 
Mien, Alva Industries, Clinton, Mo. 
Birdsboro Stee! Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 
ie] 
— Engineering Co., Chambersburg, 
ear Div., of U. §,, bagustrios, Inc., 6499 W. 
a chicago 38 
Clagatens Sreincering Co., Wickliffe, 
Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 
Danly Mac’ Machine Specialties, inc., 2100 South 
Laramie, Chicago 50, Ill. 
Denison Engineeri ering, Div. American Brake Shoe 
= 4 Dublin Rd., Columbus 16, Ohio 
Federal Press Co., 511 Division St., Elkhart 


Hydraul Press Mf: 
veoh Yes Festeting. a as 


wo * 

Ledge & Pe 3055 Colerain Ave., Cin- 
actatt 28. Ohio Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
U. < Stool Co., 


Buffalo 11, 
ieee i: Noss N. 8th St., Ampere, 
East Orange, N. j. 
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Verson Alisteel Press od 9309 S. Kenwood 
Ave., , 19, UL 
wes Farrel Foundry & Mach. Co., Water- 


Wilson! K. a Inc., Arcade, N. Y. 


PRESSES, Briquetting 
a 1g Steet Foundry & Machine Co., Birds- 
Denison Engineering Div., American Brake Shoe 


- es Dublin Rd., ‘Columbus ,§4 Ohio 
American Foundries, 


"50 Teen & Peacatt 149, Ohio 
Hydraulic Press uate. yo Mount Gilead, Ohio 
ilson, K. R., | Arc 


PRESSES, Closed-Die Forging 


Ajax Manufacturing Co., 1441 Chardon Rd., 
Cleveland 17, Ohio 
ay ng Steel "Foundry & Machine Co., Birds- 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 
oe Engineering Co., Chambersburg, 
of U. ., fGptries, Inc., 6499 W. 
CeIn St., t, Chtcoos 
Elmes Eng. agg 3 Steel Bg = tp 
1 _ a Ave. cng 2 
Erie Foundry Co., 1253 W. 12th 4" Erie, 


Hydroulte Press Me Co., Mount Gilead, Ohio 
Verson Allistee!l P: Co., 9309 S. Kenwood 


ve., 
Wilson, Say Inc., * Arcade 


1072 Public boker Bidg., Phila- 
ood & ; Penna. 


PRESSES, Coining, Embossing 
Sete Steet Foundry & Machine Co., Birds- 
boro, ‘a. 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 
10 
Geese Engineering Co., Chambersburg, 
Clearing, Dw of U. S. Industries, Inc., 6499 W. 
Chicago 38, tl. 
Shear Ve. Co., 3917 St. 
Clair Ave., C 
Danly Mac! 


leveland | 
hine Specialties, ine, 2100 South 





Cincinnati 29, Ohio 
ress Mfg. Ci Yo. Mount Gilead, Ohio 


, Ohio 
Machine & “Teal Wks., 637 Northland 


Cheene 10 
— opus & Mach. Co., Water- 
bury, 
Wilson, K. 


‘ood, R. 2. “16r8 Pusiic wus BI Phila- 
delphia 5 Penna. ~ 


PRESSES, Die Sinking (Hobbing) 

Birdsbore, $1 Steel Foundry & Machine Co., Birds- 
ro, 

Bliss, t. Ww. Co., 1375 Raff Rd., S.W., Canton, 


Chambersburg Engineering Co., Chambersburg, 


a. 

Clearing Div., of U. S. Industries, Inc., 6499 W. 

65th Chicago 38, 

£, oe. American Steel Foundries, 
ma Ave. Sromnnest 29, Ohio 

Erig "Foundry Co., 1253 W. 12th St. Erie, 


Hydroulie Press Mfg. Co., Mount oe Ge 
Verson Alisteel a (Co., 9309 
Ave., Chicago 19, 
Lares pune & Mach. Co., Water- 


wilson, K. K. aR, 


ood, 10rd pubic fie Lede r Bidg., Phila- 
Uelphia S Penna. ger 


on 


PRESSES, Die Tryout 
Bliss, © W. Co., 1375 Raff Rd., S.W., Canton, 
$. Industries, inc., 6499 W. 
ae “chicos 38, Hl. , 
Punch & Shear Wks. Co., 3917 St. 
Ciena Ave., Cleveland 14, Ohio 
‘Div. Steel Foundries, 
1150 Tennessee Ave. nena 29, Ohio 
rig Foundry Co., 1253 W. 12th St., Erie, 
renee Press Co., 511 Division St., Elkhart, 
Hannifin Co., Div. Parker-Hannifin Corp., Des 
Hydraulic Press Mfg. Mount Gilead, Ohio 
L& b J Press Corp., Pe “Sterling a Elkhart, 


Minster Machine Co., Minster, Oh 

Niagara Machine & re Wks., eo7 Northland 
Ave., Buffalo 11, 

Verson’ Allstee! prose” a 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Drawing 

Allen, Alva Industries, Clinton, Mo. 
— ae Foundry & Machine Co., Birds- 
Biss, w: Co., 1375 Raff Rd., $.W., Canton, 


Cingenat Milling > Grinding Machines, Inc., 
4710 Hervurg ive . Cincinnati 9, Ohio 
eins a X; uU. 5; ‘industries, Inc., 6499 W. 


ti. 
ante tr one €o., Wickliffe, 
Punch & Shear Wks. Co., 3917 St. 


land 
pclait Ave. Cleveland 14, Ohio 
Danly Machine Spec es, Inc., 2100 South 


“Stic” 





Div., 
1150 Tennessee Ave., snennee 29, Ohio 
Erie a Co., 1253 W 2th St., Erie, 
He a Ohio 
L& Theos ae rey ye Hy Pm eo khoe 
Minster Machine Co., Minster, Ohio 
Niagara Machine & Fool Wks., 637 Northland 
Ave., Buffalo 11, N. Y 
Verson’ Alistee! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, 
6 Farrel Foundry & Mach. Co., Water- 
onn. 
Wilson. . o” Arcade 
Were, © "Ord Public bites Bidg., Phila- 


phia Penna. 

PRESSES, Extrusion 

Birdsboro Stee! Foundry & Machine Co., Birds- 
‘a. 

Bliss, E. W. Co., 1375 Raff Rd., $.W., Canton, 


Clearing DW of U.S. sti Inc., 6499 W. 


Doniy” ‘ Machine Specielties, inc., 2100 South 


mer pene s 50, We. 
et | | 5 End. Div., Stee! Foundries 
50 Tennessee Foy <oncivenats 29, Ohio 
Hydrouli Press Mfg. Co., Moun Ohio 
Allstee! Press Co., S309 S. Kenwood 
tee, Chicago 19, tl. 
Wilson, K. R., Inc., “Arcade, N. Y. 


PRESSES, Foot 

eae oe! Press Mio. Co. went 8 Feat. Ohle Ohio 
Ave., Buffalo i* 

Producto a a Co. ‘oss iced Ave., 
hy 1 +a 

Verson’ Allstee! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 

Wilson, K. R., Inc., Arcade, N. Y. 

PRESSES, Horning 

Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 

io 
ae nish of U. $ nahn Inc., 6499 W. 


pmsege 28. | 

Sheer Wis. Co., 3917 St. 

weena Ave., Cleveland 14, Ohio 

I Eng. ab Steel pom 
io 


Celphic 


PRESSES, nadine 
Allen, Alva indaatries, Clinton, Mo. 
ks Div., of 4," industries, Inc., 6499 W. 


65th St, Chi 
hicogo 3 Rhunsier, Ob 
Machine %& ‘Tool Wks., bts) Northland 


Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Punching, Piercing 
Allen, Alva Industries, Clinton, Mo. 


Machine fg. Co. mond, Ind. 
Birdsboro Si Steel Foundry & Machine Co., Birds- 
Bliss, E. W. Co., 1375 Raff Rd., $.W., Canton, 
cles pM, ete U. s softies, Inc., 6499 W. 

rn Tenino Co., Wickliffe, 


oe 
Cleveland Punc & Sew, . Co., 3917 St. 
Clair Ave. Cleveland 1 
Machine Specialties, , 2100 South 
Voy Stee! Found 
ennessee A Cincinnati 29, Ohio 
Federal Press Co., S11 Division St., Elkhart, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, tl. 

L & J Press Corp., 
nd. 


" 





1631 Sterling Ave., Elkhart, 
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HERE’S 
A PROFITABLE 


WAY TO PRODUCE | 


BACK RAILS 


A VERSON CRANK PRESS with a progressive die tool-up 


M. P. Heinze Machine Company, Chicago, IIl., is 
a contract stamper who has to know how to pro- 
duce profitably in a highly competitive field. As a 
result, equipment and processes are selected with 
great care. The setup shown above is a good 
example: 

The press is a Verson 450 ton double crank 
machine. While it was purchased primarily for 
producing back rails for automotive seats, it has 
the versatility necessary for a wide range of jobs. 


Slide and bolster are 60” x 84’. Stroke is 18’. 
Power adjustment of slide is 8’. It operates at 
20 SPM. 

The press is shown tooled with seven station 
back-to-front feeding progressive dies for the back 
rails. 59” wide 14 ga. stock is fed from a coil. 

Whatever your stamping requirements, get a 
press that fits them most profitably. The best way 
to go about it is to talk over your needs with a 
Verson Representative. Call or write, today. 


Originators and pioneers of 
allsteel stamping press construction 


: 
ke 


9309 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES ¢ TRANSMAT PRESSES © TOOLING © DIE CUSHIONS © VERSON-WHEELON HYDRAULIC PRESSES 
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The Tap and 
Drill Team 

for your hole 
production... 


‘ 


TAPPING UNIT A.T.U. #3 


Completely self-contained all-electric lead 
screw precision unit. Quickly interchangeable 
for fast single or multiple spindle head 
oo. With forward and reverse electro- 

— clutches and variable torque 


eee ee oe 
Reduce ee ee 


7 
\ 


ee eee ee ee ee we ee ee ee ee we ee 


| TAP 
& DRILL 


TWINS 


DRILLING UNIT D.U. #2 


Completely self-contained precision unit with 
powerful air feed and hydraulic control. 
\ Quickly interchangeable for fast single or 
\ multiple spindle head operation. 








i 


? 


en amananmassenapananenananasnenae* 
Used singly or in combination they offer the 
flexibility and adaptability to meet modern 
drilling and tapping requirements. When 
combined with Ettco-Emrick multiple spindle 
heads they'll set new standards of precision, 
speed and economy. 


SPECIAL MACHINES 
> Building the Twins into 
~ high production special 
machines is simple, be- 
cause all units are elec- 
* trically controlled and 
all components are 
standardized equip- 
ment. We can supply 
the assembly complete 
with tooling — or you 
can do it in your own 
plant. 


Write for details 


Authorized distributors in U.S. and Canada 


ETTCO TOOL & MACHINE CO., INC. 
592 Johnson Avenue, Brooklyn 37, N. Y. 
Chicago © Detroit ¢ Los Angeles ¢ Indianapolis 


The only mo line manufacturer covering the entire 
-_ hole _ageins Seem” . ae Head: : 


ling” ras Tapping U and Machines J 
Machines @ Indexing a. ..w e Tap & Drill Chucks 
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Minster rane | . % Minster, Ohio 
M & Tool Wks., 637 Northland 


om 1 Press Co., 9309 S. Kenwood 

ve. icago 19, 

Wales-Strippit, Inc., Akron, N. Y. 

Wetereu Farrel Foundry & Mach. Co., Water- 
ry, Conn, 

Wilson, K. wn" Arcade, N. Y. 

Weed. 'R. “1073 Public Ledger Bidg., Phila- 
delphia ry “Penna. 


PRESSES, Quenching 
Gleason Wks., 1000 University Ave., Rochester 


3, N.Y. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Rubber-Forming 
Birdsboro Stee! Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., $.W., Canton, 
io 
Gpatowtwe Engineering Co., Chambersburg, 


Cinna seeing & Grinding Machines, Inc., 
4701 M Ave., Cincinnati 9, Ohio 
Come. ag of U. S. inaustrien, Inc., 6499 W. 


American Stee! Foundries, 
a eeenee 2 29, Ohio 
te Erie, 


enna. 
Hannifin Co., Div. Parker-Hannifin Corp., Des 


Plaines, Ili. 
Hydraulic’ Press Mfg. Co., Mount Gilead, Ohio 
Machine Hg Too!’ Wks., 637 Northland 
Ave., Buffalo 11, N. 
Verson’ Allstee! Press co, 9303 S. Kenwood 
Chicago 19, fil. 
Wilson, K. ww Inc., Arcade 


Wood, R. 1072 Public iar Bidg., Phila- 
delphia ? A. 


PRESSES, Trimming 


Allen, Alva ey a Clinton, Mo. 
Beatty Machine & Mfg. Co., Hammond, Ind. 
Birdsboro Steel Foundry & ‘Machine Co., Birds- 


boro, Pa. 
Bliss, ew. Co., 1375 Raff Rd., $.W., Canton, 


hio 
B-T Machinery Co., Holland, Mich. 
Crgaterturg Engineering Co., Chambersburg, 


caus Div., of U. srppives, Inc., 6499 W. 
65th St., "éticago 38 

Cleveland Punch Shear Wks., Co., 3917 St. 
Clair eens Cleveland 14, Ohio 

Danly Machine Specialties, inc., 2100 South 


‘Div. American Brake 
152 lin Rd., Columbus 16, 


hio 

Elmes Eng. Div., American Steel pomnavien, 
1150 Tennessee Ave. Chnnet 29, Ohi 

Erie Fe Foundry Co., 1253 W. 12th ‘St, 


Federal Press Co., 511 Division St., Elkhart, 
Hannifin Co., Div. Parker-Hannifin Corp., Des 


Plaines, Iii. 

‘’ ¥E~ Press Mfg. Mount Gilead, Ohio 

L ta, ress Corp., Pe Sterling Ave., Elkhart 
Lal 

Minster Machine Co., Minster, Ohi 

Niagara Machine & Tool Wks., 637 Northiang 
Ave., Buffalo 11, 

Verson’ Allstee! Press. &., 9309 S. Kenwood 
Ave., are = 19, tl 

Wilson, K. R., Inc., Arcade, N. Y. 


Erie, 


PROFILING MACHINES—See Milling 
Machines, Die Sinking, etc. 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, iit, 


PUMPS, Coolant and Lubricant 


Barnes, John S., ior’ Rockford, III. 

Brown & Sharpe qa Providence, R. |. 

DoALL Co., Des pw iit. 

Ingersoll-Rand Co., Phillipsburg, N a. 

Little Giant Pump AS Giuain Bivd., 
Oklahoma City 1 

Logansport ain is Co., ine. 810 Center Ave., 
oganspo' 

Ruthman Machinery Co., 1809 Reading Rd., 
Cincinnati, 2, Ohio 


PUMPS, Hydraulic 


Barnes, John S., og Rockford, Ill. 

Brown & Sharpe Co., Providence, R = * 

ar 008 Engineering, ‘Div. ‘American Brake ae 
, 1152 Dublin Rd., Columbus 16, Ohio 


For more data, circle this page number on inquiry card 


American Steel Foundr' 

ennessee Ave., Cincinnati 29, Ohio 

Hydraulic Press Mfg. Div., Mount Gilead, Ohio 

Sundstrand Machine Tooi Co., 2531 11th St., 
Rockford, Ill. 


Vickers Inc., Administrative bet eenetring Cen- 
ter, Box 02 Detroit 32, M 
Wilson, , Ine., Arcade, N rv 


cot E Div., 
1150 T Ten 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, 
Taper, Shell, Adjustable, etc. 
Barber-Coiman Co., 1300 Rock St., Rockford, 
Chicage- Latrobe, 411 W. Ontario St., Chicago 
Co., 1242 49th St., 


Cleveland hy Drill 
Cleveland 
ill Twist Drill Co., Greenfield, Mass. 
DoALL Co., Des Plaines, 
Greenfield, Mass. 


Jobbers 


Greentieid Top & 

Jorvis Corp., Stack y ; Middletown, Conn 

Tomkins-Johnson Co., 617 N. Mechanic “St. 
Jackson, Mich. 


REELS, Stock 
National Acme Co., 170 E. 131st St., Cleveland 


10 
u. §. Tool Co., Inc., 255 North 18th St., 
pere, E. Orange, N.3 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


RETAINING RINGS 


Waldes des _Kahinosr. wy. 47-16 Austel Pi. 


» Long 
island City 1 


RIVETERS, Portable 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, il. 


RIVETERS, Stationary 


Brown & Seerpe Mtg. Co., 35 Promenade St., 
Providence | 


Chicago ALLY Tool Co., 6 E. 44th St., 
New York, N. Y. 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ii. 


blag gg Co., 617 N. Mechanic St., 
Jackson, Mich. 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 


E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 

Cakieg Products, Inc., 26 Rector St., New York, 
: Co. Y Inc., 200 Lafayette St., 
Oil Co., SO W. 50th St., New York, N. Y 


Stuart, D. A. fl Co., Ltd., ‘2727 S. Troy _ «i 
Chicago 23, Ill 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular 
Friction 
Armerene Shap Mfg. Co., 5700 W. Blooming- 


dale A Chicago, Ill. 
Ca ewell ‘Mtg. Co., 60 Governor St., Hartford, 
Inc., 765 Allens Ave., Provi- 


Circular Tool Co., 
dence 5, R. 

DoALL “co, Des Pa 

Espen-Lucas Mach Works Philadelphia 


Motch & ervrene ena. Co., 888 ‘9 Foth 
St., Cleveland 3, 


(Continued on page 296) 
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DON’T WASTE DOLLARS 


IN MACHINE OUTPUT 


TO SAVE PENNIES 


IN TOOL LIFE 


HERE’S HOW SOME SHOPS HAVE DOUBLED AND TRIPLED 


THE OUTPUT OF EXPENSIVE MACHINES 





Typical Examples— Same Machines ... Same Tools .. 


. Same Workpieces 





Job No.1 Job No. 2 


Job No. 3 


Job No. 4 





240-Minute 
Tool Life 
Setup 


25-Minute 
Tool Life 
Setup 


75-Minute 
Tool Life 
Setup 


25-Minute 
Tool Life 
Setup 


120-Minute 80-Minute 
Tool Life Tool Life 
Setup Setup 


120-Minute 22-Minute 
Tool Life 
Setup 





Machine Cost per Hour 





Tool Cost per Hour 
Cost per 8-Hour Shift 
Pieces per Shift 

Cost per Piece 


$ 8.00 
$ .04 
$64.32 
51 
$ 1.26 


$ 8.00 
$ .40 
$67.20 
18] 
$ .37 





$10.00 
$ .36 
$82.88 
8 
$10.36 


$10.00 

$ .76 

$86.08 
17 

$ 5.06 





$ 9.00 
$ .14 
$73.12 
94 hrs./pe. 
$859.16 





$ 9.00 
$ .215 
$73.72 
41 hrs./pe. 
$377.81 


$ 9.00 

$ .14 

$73.12 
8 

$ 9.14 








Cost Reduction 














10% 51% 





56% 








Get the complete story . . . send for the booklet “There’s Profit in Retiring a Tradition.” 


From many machine shops the story is the same—they are sacrificing 
low-cost carbide inserts through increased feeds and speeds . . . to achieve 
startling savings in total-cost-per-piece. Production increases even greater 
than 100% have been recorded. The increased tool costs were insignif- 
icant by comparison. 

Where machines have been operating at less than maximum efficiency, 
unit cost can be reduced on many jobs overnight . . . merely by using 
modern cutting tools to get full potential machine output . . . instead 
of operating at fractional machine capacity to gain long tool life. 

This idea has been PROVEN-IN-USE by many progressive plants. 
We will gladly send you records of such operations. These results can 
be duplicated in plants where machines and talented operators have 
been held back by old ideas about tooling and tooling costs. Ask your 
Kennametal Carbide Engineer how Kendex* (patented) tooling can 
help you get more efficient output from your machines .. . or write 
KENNAMETAL INc., Latrobe, Pennsylvania, for the booklet ‘“There’s 
Profit in Retiring a Tradition.” 


*Trademark 9-7229 


INDUSTRY AND 


KENNAMETAL 


Oeitners in Progress 


eee 


MACHINERY, September, 1959 


KENNAMETAL 


edge of 


The Kennametal com- 
plete range of grades 


that provides the precise 
properties and uniform- 
ity that permits accurate 
prediction of tool life. 





For more data, circle this page number on inquiry card 


TO MULTIPLY YOUR MACHINE OUTPUT 
.-YOU NEED 3 THINGS: 


» The‘Three-Man Tooling Team’ 


2 that utilizes the specialized knowl- 
7.4 a 


your Tool Engineer, your 


Machine Operator, and the Kenna- 
metal Carbide Engineer . 
the right tooling on every job. 


- - to get 














Kendexinstantinsert 


NE without need to 
reposition the tool, 
This is the key to this 
new practice . . . fre- 
quent tool change with- 
out excessive down-time, 
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SAW BLADE SHARPENERS 
Cosa Corp., 405 Lexington Ave., New York 17, 


.. T / E Machine Works, Front St. ard 
Girard Ave., Philadelphia, Pa. 


itch . Co., 888 E. 70th 
St., Cleveland 3, Ohio 


SAWING MACHINES, Abrasive Mo- 
chines—See Cutting-off Saws, Abro- 
sive Wheel 


SAWING MACHINES, Band 


Armstrong-Bium Mtg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 
DoALL Co., Des Plaines, Ill. 


SAWING MACHINES, Circular Blade 

Consolidated Mch. ye Div., Blossom Rood, 
Rochester 10, N. Y. 

Espen-Lucas Machine Works, Front St. and 
“Girard Ave., Philadelphia, ba. 

Motch & Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Ty-Sa-Man Machine Co., Inc., 1093 White Ave., 
Knoxville, Tenn. 


SAWING MACHINES, Power Hack 


Armetrene- Ste Mfg. Co., 5700 W. Blooming 
dale Ave., Chicago, 

Chicago Pneumatic jroo! Co., 6 E. 44th St., 
New York 17, 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCREW ham STUD AND NUT 
SETTERS, Power 
comet Corp., 317 Mt. Grove St., Bridgeport 5, 
Chicago Pneumatic Too! Co., 6 E. 44th St., 
New Y = 

copes et Tool Div., Blossom Road, 
> Oot 2835, Park Grove Postal 
1906 Rockwell St., Chicago 


tA 
Williams, 3. H. & Co., 400 Vulcan St., Buffalo 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Multiple-Spindle 
Automati 


ic 
Gryanice Bros. & Co., 2136 12th St., Rockford, 


peptenst, Ae Acme Co., 170 E. 3lst St., Cleve- 
New britain Mch. Co., New Britain-Gridiey 
Mch Div., New Britain, Conn. 

Scherr. G be Inc., 200 Lafayette St., 


New York 12, 
— i oe So, 6701 Carnegie Ave., 
, Ohio 


SCREW MACHINES, Single-Spindle 
Automatic 


Brown & shor Mfg. Co., Providence, 
Cone con. a S.. Ave., New Yor 17, 
¢ Grinding Machine Co., 3901 Christopher 


Detroit 11, Mich. 
alt ro “Sle 1245 E. Washington Ave., 
Gorton, SGeorge Meh. Co., 1110 W. 13th St., 
Racine, Wis. 
National ‘Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 


New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 


SCREW PLATES 

Greenfield e & Die Corp. 

Threadwell T: —» & Die Co., 
field, Mass. 


Greenfield, Mass. 
16 Arch St., Green- 


SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEALS AND RETAINERS—Oil er Grease 

Crane Porno Co., 6400 Oakton St., Morton 

Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 


SEPARATORS, Magnetic 
Semmes Drill Co., 814 Chestnut St., 


Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 


Rockford, 
lith St., 


SET-UP EQUIPMENT 

—s Bros. bag So 5213 W. Armstrong 
Ave hicago 

Lufkin Rule ers 

wre: 


oginaw 
nav Oo Vulcan St., Buffalo 


SHAPERS, Crank and Hydraulic 

ber jd Shaper Co., P. O. Box 111, Cincin- 
nati 

Coss Corp., 408 Lexington Ave., New York 17, 


Nebel! Machine Tool Corp., 3401 Central Pkwy, 
Cincinnati 25, Ohi 


Orban Kurt Co., Inc., 42 Exchange Place, Jer- 


sey Ci 
Rocktord Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, 
Soule Teh ; Inc., 4240-4258 N. Knox 
, Chicago 41, Ill. 


SHAPERS, Vertical and Slotters 
rr paches., Inc., 500 Lindley St., Bridge- 


rt 6, Con 
Consolidated ‘Nch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 
ae ~~ 42 Exchange Place, Jersey 


noite he Mech. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHEARS, Alligator 
1 See Co., 1201 W. 65th St., Cleveland 2, 
io 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind. 


SHEARS, Rotary 
Cons Corp., 405 Lexington Ave., New York 17, 


Niagara Mch. & ie Works, 683 Northland 
Ave., Buffalo, N. 


SHEARS, Squaring 

Birdsboro Steel Fi e Pay Co., Birdsboro, Pa. 
Cerna | ened P. O. Box V1, Cincinnati 
Cosa ‘Con. 405 sishiaies Ave., New York 17, 
Metal am Siler C Co., 3055 Colerain Ave., Cin- 


ra Mch. & “Tee! Works, 683 Northland 
y ~t Buffalo, N. 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 
Laminated Shim Co., Inc., Glenbrook, Conn. 


SLITTING MACHINES, Rotary 

Bliss Co., E. W., Cetgn Ohio 
Niagara Mch. “& Tool 1 Works, 683 Northland 
Ave., Buffalo 11, N. 

“Ee rere i hecvary & Mach. Co., Water- 

Yoder te. 5: 5504 Walworth Ave., Cleveland 2. 





DYKEM 

STEEL BLUE _ 
Stops Losses _ 

making Dies and ©&!]_>, 


Templates 


8-oz. can 
Bakelite cap holding 
soft-hair brush for = 
plying right at bench: & 
metal surface ready for = 
layout in a few minutes. 
\ The dark blue background 
/ makes the scribed lines 
show up in sharp relief, = 
prevents metal glare. In- 
creases efficiency and 


ckage is 


Popular 
itted with = 








For Precision 
and Reliability 


Tumico “SUPER-SET” 


UNIVERSAL PRECISION 
DIAL TEST INDICATOR SET 


Complete Se 
Yow Only 


For the ag pe Story of this nen 
Precision Contact any of our 
“Coast to Const” | Lecations or your nearest 
Local Distributor. 


SCHERR 
TUMICO 


PRECISION MEASURING 
TOOLS AND INSTRUMENTS 


accuracy. = 





Eestere Office: GEORGE SCHERR CO., INC. 
200 Lafayette Street © New York 12, 6. Y. 
Midwest Office end Fectery: TUBULAR MICROMETER CO. 
St. James, Minnesota 
West Coast Office: SCHERR-TUMICO CO. 
3337-39 West Olympic Bivd.e Les Angeles 19, Cal. 


THE DYKEM COMPANY 
2303R North 11th St. ¢ St. Lovis 6, Mo. 


TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 
it remains in condition on work indefinitely, savi 
scraper’s time. Intensely_blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in’ collapsible 
oT Fs ee Soe. on from aay = lier. 4 EISLE 
rite for free sample tube on company letterhea . 
THE DYKEM CO.,2303R NORTH 1ITH ST., ST. LOUIS 6, MO. R ENGINEERING CO., INC. | 


For more data circle Item 702 on Inquiry Card 
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For more data circle Item 703 on Inquiry Card 











Dr. Chas. Eisler ME, Founder 
Chas. Eisler, Jr., Pres. 











For more data circle Item 704 on Inquiry Card 
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when. 
will this 


cutter 
RINDIN 


When the blades get dull, of course. 


But when is a cutter blade dull? At 
what degree of dullness does it begin 
to consume increasingly more horse- 
power and produce inferior finish? At 
what point does grinding prolong 
blade life? 


Knowing exactly when to grind cutters 
is just one of the many variables that 
vitally affect performance and costs. 


Our specialty is working with these 
variables—to furnish the most eco- 
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nomical solutions to milling and bor- 
ing problems, including grinding 
techniques, through the use of inser- 
ted blade cutters. 


We study machine, work piece, feed 
rate, depth of cut, speed and finish 
requirements. And only after pooling 
this information with the customer’s 
specialized knowledge of his own work 
is any cutter recommended. 


We would appreciate the opportunity 
to tell you more about this unique 
cutter selection service. Write: 


For more data, circle this page number on inquiry card 


INGERSOLL 
CUTTER DIVISION 


This helpful new booklet 
tells you how to reduce the 
cost of chips and 
improve your milling 
and boring performance. 
Ask for a free copy of 
booklet 68B. 


THE 


INGERSOLL 


MILLING MACHINE COMPANY 


CUTTER DIVISION 


505 FULTON AVENUE + ROCKFORD, ILLINOIS 
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SLOTTERS—See Shapers, Vertical and 
Slotters 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 
Allen-Bradiey Co., 1331 S. Ist St., Milwaukee 


Ww . 
“john S. Corp. Rockford 
National Acme Co., P70 E. Stet ‘tt, Cleve- 


land 
Vickers Inc., Administrative & ~~ ini Cen- 
ter, Box 302, Detroit 32, Mich. 


SPECIAL MACHINERY AND TOOLS 
Baird Machine Co., 1700 Stratford Ave., Strat- 


ford, Conn 
Barnes Drill Co., pte Chestnut, Rockford, Ill. 
Barnes, F. & John Co., 201 S. Water St., 
Rockford, ine 


oot 156 Wason Ave., 
Steel Co., Bethlehem, Pa. 

eeraen Se a, rer. 1217-35 Spring 
ee Philodeiohia, 

Foundry & Machine Co., Birds- 
wiendnere” Mch. Co., 64 State St., Cambridge, 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 

io 
Buhr ao Tool Co., 839 Green St., Ann Arbor, 
Mi 


Burg Tool and Mfg. co Inc., 15001 S. Fi- 
Saree, < —— Cal 


Cham Chambersbur, 
Eincinng y a Ming rye Co., Oakley, Gncin- 
nati 9, 


Columbus Die-Too!l & om. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Consolidated Mch. Tool ¢ Rochester, N. Y. 

any Co., 3250 Bellevue, Detroit wa Mich, 

Foundry Co., Erie, Pa. 

od pee Mch. oe Front St. and Girard 
Ave., Philadelphia, 

Ex-Celi-0 Corp., i560" Gakman Bivd., Detroit 


Federal M camino & Welder Co., Overland Ave., 
Fellows Gear Shaper Co., 78 River St., Spring- 
a Machine Se. 1245 E. Washington Ave., 


’ 


Mch, Co., 1110 W. 13th St., 


ial 
ae Co., 1201 W. 65th St., Cleveland 2, 
io. 


ress Mfg. Co., Mt. Gilead, Ohio. 
stot Co., ee Fulton 


Machine Too! Co., 2657 S. Totaanetie 
Tool "Go. 7171 E. McNichols Rd., 


Detroit 12, 
Industral , Co., 14230 Birwood, 


“ioe 2 20th St., fictive i. 
Mchy. 


Co., 888 E. 70th 
St., Cleveland 3, ‘Ohio 
— gene Co., 170 E. 13st St., Cleve- 


Ohi 
Notional Automatic be Co., Inc., S. 7th and 
N Sts., Richmond, 
= ang & sic. Co., 5600 St. Jean 
ve 


Detro 
National Twist Beil "S” Tool Co., Rochester, 


a * Mg Mch. Co., Now Britain-Gridley 
. Div., a Britain, Con 
“1470 Chestnut 


Jersey Geo Mfg. Co, 
a Niside,. 
Niagara Mch. 5 Tool Works, 683 Northland 


Ave., Buffalo 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Sheffield Toot & Ene Box 893, Dayton 1, Ohio 
ngrg. Co., 3400 E. Lafayette, 
volt? Miche 


tandard Electrical Tool Co., 2488-90 River 
Rd. Crna, Ohio. 
Sundstrand h. & Tool Co., 2531 11th St., 


bps Frankenmuth 2, Mich. 
Press Co., 93rd St., & S. Ken- 
ie Ave., Chicago, ilt. 
Wicaco Machine Corp , Wayne Junction, Phila- 
deiphia, Pa. 


SPEED REDUCERS 

Barnes, John S. Corp., Rockford, 

sc Gon —— 320 — ee, North 

mat son Co., 5114 Hamilton, Cleve- 

James, D. O., at pte. Co., 1140 W. Monroe 
St., Chicago 7 H | 
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“SPINDLES, Machine 


=arc s Corp., 1200 Oakman Bivd., Detroit 


National panemetiec Tool Co., S. 7th and N 
Sts., Ri 


chmond, | 
Standard Electrical Tool Co., 2488-90 River 
Road, Cincinnati, Ohio. 


SPRAYING EQUIPMENT, Metal 
Metaillizing Eng. Co., Westbury, L. |I., N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 
Laminated Shim Co. Inc., Glenbrook, Conn. 


Revere Copper & Brass inc., 230 Park Ave., 
New York, N. Y. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
, Tool, etc. 

Al y Ludlum Stee! C Pieeaus ih, Pa. 

Sertloneyn Stee! Co., Beth hiehem, P ’ 

ee Steel Co., "105 W. Bern - Reading, 


pa. Stoel Co., yg ey Penna 
wen os. T., ‘st "gba , 16th hy ‘Rockwell 
Co., Canton, Ohio. 


bean Bee lloys Stee Co., Latrobe, Penna. 
—— Lovejoy & Co., Inc., Cambridge, 
ass. 


STEEL DISTRIBUTORS 


"Ryerson, Jos. T., & Son, 16th & Rockwell Sts., 


Chicago 8, Hi. 


STOCKS AND DIES 


DoALL Co. Bes, Plai "e WH. 
ow aane ‘Co., 1201 W. 65th St., Cleveland 2, 


ie) 
Landis Mch. Co., Waynesboro, 
Threadwell Tap & Die Co., Sroentield, Mass. 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat ona and Wire 
Bliss Co., E. W., Contan, 
Niagara % T Wan, 637-697 North- 
— Yo Buttalo, 1 
Tool ’Co., Inc., 23s North 18th St., 
E. Orange, N. J. 
eel Press So. 9309 S. Kenwood 
Ave., Chicago 19, Ill. 
Waterbury — Foundry & Mach. Co., Wa- 
terbury, Con 


yee AND SHEET, Ferrous 
Iheny Ludium Stee! Corp., Pittsburgh, Po. 
Betts Stee! Co., Bethlehem, Po. 
Cagpemter Stee! Co., 105 W. Bern St., Reading. 


a Jos. T., & gen. Inc., 16th & Rockwell 
ts. Chicago” 8, 


STRIP AND SHEET, Non-ferrous 
Aopertemn Brass Co., 25 Broadway, New York, 


Bethiehem Stee! Co., Bethiehem, Pa. 
Bridgeport Brass Co., Bridgeport, am. 
Jessop — Co., Washington, Pen 

Ryerson, J ve , Inc., 16th . "Rockwell 
Sts., Chicago” 8, | 


STRUCTURAL SHAPES 
Bethlehem Stee! Co., Bethlehem 
Revere aa Inc., 330 9 Park Ave., 


New = 
Ryerson, J & in Inc., 16th & Rockwell 


Sts., Chisago” 8, 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gishold Machine 6 Co. 1245 E. Washington Ave., 
Madison 10, W 


SURFACE PLATES 
Brown & Sharpe Mfg. Co., 235 Promenade St., 
ty rg Pi i. 
ines 
ExCell.0 € <orp, 1200 Oakman Bivd., Detroit 
, Mich 


SWITCHES, Limit 
os “eee Co., 1331 So. Ist St., Milwaukee, 
is. 


TACHOMETERS—See Indicators, Speed 


TAP HOLDERS 


Brown & Sharpe Mfg. Co., 235 Promenade St. 
Providence 1, 


te" aed Corp., 15001 Ss. Figeroa, Gardena, 
“ Tool Say ee 594 Johnson Ave., Brook- 


ex.teii-d Com. 1200 Oakman Bivd., Detroit 

, Mic 

National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 


TAPPING HEADS 


bas? Brothers Inc., 1000 Post Ave., Toledo 

, Ohio. 

Davis Boring Tool Div., Giddings & Lewis Mch. 
Tool Co. ac, Wis. 

Grice Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. Y. 


Jarvis Corp, Stack An Middletown, Conn. 


Kato Mf €o., Osa , Ja 
F sosegh on a Jee Nine Mile Rd., 

Detroit rm tt 

Leland-Gifford ito “1425 Southbridge St., Wor- 
cester 

National Automatic Tool Co., S. 7th & N Sts., 
Richmond, | 

Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, 

Zeger in oon 24000 Lakeland Bivd., Cleveland 


TAPPING MACHINES 
—_ Ps ay Inc., 1000 Post Ave., Toledo 


io. 
Boush Machine Tool Co., 15 Wason Ave., 
Bodine field 7, Mass. 

orp., 317 Mt. Grove St., Bridgeport 5, 
Bune” Machine Tool Co., 839 Greene St., Ann 


Burg Tool ond Mfg. Co. Inc., 15001 S. Fi- 
gueroa, Gardena, Cal 

Chicago Pneumatic er Co., 6 E. 44th St., 
New York 17, N. Y. 

Cincinnati Bickford C Div. of Giddings & Lewis 

h. Tool So, ox 88 Cincinnati 9, Ohio. 

Box 3 3 5, P Park Grove Postai 


prviond. 4a v. 
Elox Corp. of Michigan er 
ve 4 Tool Co. , 594 Jo 1... Tani Brook- 


N. 
Homnilfor Tool Co., 834 S. 9th St., Hamilton, 
Hill nae Co., 1201 W. 65th St., Cleveland 


2, 

Koulman. ‘Manufacturing Co. Bonitenes Wis. 

Kingethsy Mch. Tool Corp., 

Lamb, Joseph <e., 5663 E. Nine Mile Rd., 
Detroit co Ww Waynesboro 

Londis Mc °. 

Le Maire Machine Tool Co., best S. Telegraph 
Rd., Dear ch. 


Mt 
Moline Tool Co., 102 20th St., Moline, Ill. 
National Automatic Tool Co., Inc., S. 3th and 
N Sts, Richmond, Ind. 
& Swasey Co 5701 Carnegie Ave., 
Cleveland 2, Ohi 
Zager on ve 24000 ‘Lakeland Bivd., Cleveland 


TAPS, Hand, Machine Screw, Pipe, etc. 
DoAl! Co., Des Plaines, Ill. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Jarvis Corp., Stack Ave., Middletown, Conn. 
Sheffield Corp., Box 893, on 1, Ohio. 
Threadwel! Yes & Die Co., reenfield, Mass. 
Winter Bros. Co, Rochester, Mich. 


TAPS, Collapsing 
Geometric-Horton Div., United Greenfield Corp., 


w Haven, Conn. 

Greenfield Ta Ny Die Corp., Greenfield, Mass. 
Landis Mch. aynesboro, Pa. 

National ere Co., 170 E. {31st St., Cleve- 
Sheffield Co.. Box 893, Dayton 1, Ohio. 


land, Ohi 
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/ @ IRE EL. Heavy buty LaTHEs 


entirely new... proven design... 


Now, NEBEL offers you heavy duty precision 
machining in a completely new, proven design line 
of lathes . . . yet maintaining the substantial econo- 
mies for which Nebel is famous. Choose from a 
complete selection of ruggedly designed, fully field- 
tested extension bed gap and engine lathes, with 
more and higher spindle speeds than ever before 

=" available from Nebel. All are manufactured to the 
ee anne complete A.S.A. standards and tolerances for 
5 mene a SRS ‘ engine lathes. Write for new bulletin, 


NEBEL LATHE pvvision 


NEBEL MACHINE TOOL CORP, 
3410 Central Parkway, Cincinnati 25, Ohio 
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TESTING EQUIPMENT, Air, Oil & Water 
Pressure 
a 5 yy 11 ta 5663 E. Nine Mile Rd., 


THREAD CUTTING MACHINES 


re > Sheree Co. 4460 W. 124th St., 
Wis. 
Hi I Acme Co., (201 W. 65th St., Cleveland 2, 


yandia Mich, Co, Waynesboro, Pa. Ohio. 


THREAD CUTTING TOOLS 
cea ie 5213 W. Armstrong 
> Bet 
United Greenfield Corp., 
W. 65th St., Cleveland 


W335" Boyton 1, Ohio. 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING ngage 


Landis Mch. Co., W 
National Acme Co. 170 E. {sist St., Cleve- 
land 3, Ohio. 


National ‘Machinery Co., Tiffin, Ohi 
Reed Rolled Thread Die Co., P. 0. Box 350, 
Worcester 


» Mass. 
Sheffield Box 893, " " 
Wat euny Far : - Devten owe 


TOOL CONTROL BOARDS 


Cross P. O. Box 3835, Park Grove Postal 
Sta. Detroit 5, Mich. 


TOOL HOLDERS 


oft teh Bros. Tool Co., 5213 W. Armstrong 

Ave., 46, til. 

B : inc., 500 Lindley St., 

B ty on. *15001 S. Figueroa, Gardena, 
., 1242 E. 49th St., 

Davis pees ie to piv, p rye & Lewis Ma- 

is. 
Mile” R | Oak, mera a 

DoALL ete Plaines,’ til. 

Kennameta' inc., Latrobe, Penna. 

Mapel Co Corp, 6001 Southern Bivd., 


were 35, 1320 eerie, of 


Williams, J. Pa ro. 400 Vulcan St., Buffalo 


‘ 


— Cast Non-Ferrous 


Allegheny Ludium Stee! 
Armatrong Bros. T Tool Co. CoB is’ w 


Vascoloy-Ramet 


coe, iiuahdein i. 


TOOL MATERIAL, Cemented Carbide 
Alleghen tut Stee! gy Rs 
y Bros. Took fo, Sei) Ww 
Drill Co., 1242 E. 49th St., 


pr Bivd., 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youngstown 12, Ohio. 
Norton Co., 1 New Bond St., Worcester 


Mass. 
Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, High-Speed Steel 
Allegheny Ludium Stee! Co: Ca ih, Pa. 
Armatrong | Bros. Tool Co., Sbi3 W yy a Ban 
ve., 
——- Stee Co., "105 W. Bern St., Reading, 


Cleveland Twist Drill Co., 1242 E. 49th St., 
land 14, Ohio. 
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TRACING ATTACHMENTS 
Tool Works Co., Pearl & Eggleston 
Cincinnati 
Clausing Div., Atlas’ Press Co., Kalamazoo, 
Giddings & Lewis Machine Tool Co., Fond du 
Gisholt Mch. Co., 1245 E. Washington Ave., 


Madison 10, Wis. 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 
Lamson Mch., 


Co., 512 Clinton St., 
ee nc., Akron, N. Y. 
v, 5701 Carnegie Ave., Cleve- 


TRANSFER MACHINES 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 


TRUCKS, Material Handling 
— Tool Co., 834 So. 9th St., Hamilton, 
io. 


TUBE-FLANGING MACHINES 


Niagara Mch. & Tool yy 637-697 Northland 
Ave., Buffalo 11, N. 


TUBE FORMING AND WELDING 
MACHINES 


Vem Co., 5504 Walworth Ave., Cleveland, 
io. 


TUBE MILLS 
Voger Co., 5504 Walworth Ave., Cleveland, 
io. 


TUBING, Non-ferrous 
Anette Brass Co., 25 ae New York, 


Metal Forming Corp., Elkhart, 

Mueller Brass Ce. . Port Huron me Mich, 

Revere Copper & * Brass Inc., 2306 Park Ave., 
BA bi -- ‘ 7 ¥e 


& som Inc., 16th & Rockwell 
‘Sts, ong FY 18, 


TUBING, Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
—— Steel Co., 105 W. Bern St., Reading, 


Metal Form Sor, Elkhart, Ind. 
National T ae , U.S. Steel Corp., 525 Wm. 


Penn on Pit 
Revere Copper. & Brass ne, 230 Park Ave., 


New = =. N.Y. 
Rygreon, & ton, Inc., 16th & Rockwell 
vg AY 1 


Tics Roller eating Co., Canton, Ohio. 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowling Gem, Ohio. 
Sheffield Corp., Box 8 893, Dayton 1 , Ohio. 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


VALVE CONTROLS 
poms, sam 3. Corp. iReeitord, i, 


Fo amy a ch. Co., 
Vickers Inc. ‘Administrative & ngineering Cen- 
ter, Box "802, Detroit 32, Mich. 


VALVES, Air 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mfg. Div., Mt. Gilead, Ohio. 

Logan Mch. 


Ross Operati SCN yg 

Oss ‘a! ° 

Ave., Sotroht 5 Mich. 2 
was orn Fed 470 Vanderbilt Ave., Brook- 

Skinner electric’ Valve Div., New Britain, Conn. 


Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 


VALVES, Hydraulic 
Barnes, John S. 


eae 115 
iV, 
aie ar P Mito Gilead, Ohio. 
ress 
ansport Mach Machine, Inc., Meio" Center Ave., 


Vickers Inc., Administrative & Engineering Cen- 
ter (302, troit 32, Mich. 

Wood, R 1pl072 "Pubiic ‘Ledger Bidg., Phila- 
rane ee Penna. 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 
Bridgeport Zon Inc., 500 Lindley St., Bridge- 


port 6, Conn. 
Brown & Sha . Co., Providence, R. I. 
Cincinnati Millin Grind! Inc., 
4701 Ma aa re... Cincinnati 9, Ohio. 
a Psa Mch. Co., Oakley, Cincin- 
L-W Chuck Co., Toledo 
sport Machine Co., te so Center Ave., 
Modern Ae "Tool Co., 2005 Losey Ave., Jack- 
son, . 
Universal Engineering Co., Frankenmuth 2, 
Mich. 


Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 


WAY COVERS 
Futurmill, Inc., Pontiac, Mich. 


WELDING EQUIPMENT, Arc 
Air Reduction Sales Co., 150 E. 42nd St., New 


Ve 
Lincoin eleettic Co., 22801 St. Clair Ave., 
‘ jo. 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 
Air Reduction Sales Co., 150 E. 42nd St., New 


N.Y. 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 
Eisler Enorg., Co. inc., 750 South 13th St., 
Newark, N. J. 


WELDING POSITIONERS 
Eisler Engrg. Co., Inc., 750 South 13th St., 
Newark, N. J. 


WELDMENTS 
oan. E. W. Co, Can 


Ohio. 
Verson Alisteel —_ Co. 9ard St. & S. Ken- 
wood Ave., Chicago, Iii. 


WIRE 
Any heny iss) Steel Corp., Pittsburgh, Pa. 
Stain 
Bethlehem tee! Co., Bethlehem, Pa. 
Carpenter Stee! Co., "105 W. Bern St., Reading, 
enna. 


S. Steel Corp., 525 Wm. Penn Pl., Pitte- 
atuigi 3, Peng Stee! Co., Latrobe, Penna. 


WIRE FORMING MACHINES 
Coss Corp., 405 Lexington Ave., New York 


Eisler y enone, S Co., Inc., 750 South 13th St., 


U. a Tool ad Inc., aos North 18th St., 
Ampere, E. Orange » N. J 


WOODWORKING MACHINES 


Clausing Div., Atlas Press Co., Kalamazoo, 

ich. 

Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio. 

Grqeniee, pres. & Co., 2136—12th St., Rock- 
ord, 


WRENCHES, Allen, End, Socket, 


Adjustable, etc. 

Allen Mfg. Co., Bloomfield, Con 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, 


atic Tool Co., 6 E. 44th St., 
New York 17, 


Williams, J. H. 42 Ng “400 Vulcan St., Buffalo 


’ . 
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“There are reasons why - 


‘““NORTHERN”’ 
Special Hydraulic Presses 


to 


SHORTEN 
HONING TIME 


secre ACHIEVE A 
ret BETTER FINISH 


* Close, accurate Ram Con- 


ea il EXTEND 
STONE LIFE? 


Northern will build a special Hydraulic Press with Ram Speed 
and Controls that will give you the most economical operation 
for your particular needs. 


Send us full details of your requirements for prompt solution 
and quotation. 


NORTHERN 


HYDRAULICS & MACHINE CORP. 


1559 N. 31st Ave., Melrose Park, Ill. 
For more data circle Item 705 on Inquiry Card 





You'll know when you 


investigate the new 


Model “AM" 
SUPERIOR 
Pages thomgoe ral quality and 4 @] “i i A G 


you can be certain of dependable performance. Many 
stondord sizes ere es, for immediate delivery. Our 


eo | MACHINE — 


the only machine which affords infinitely variable 
speeds of from 250 to 1400 rpm. 








THE BALL & ROLLER BEARING CO 
DANBURY, CONN. 
ror more aata circle Item 706 on Inquiry Card 


Economical precision and rugged dependability 
for production runs, tool room work and salvage 


DO YOU BEND? CUT? operations. 


“A MANUAL OF PROCESS for THE COLD BENDING OF 


METALS and ABRASIVE CUT-MACHINING OF METALS” * Sealed ball bearing spindle * Speed indicator permits ac- 
gives practical advice on all phases of cold bending and 


. y ‘ curate speed setting * Large disc clutch and plate * Standard 
——s oo Simply written by shop men for shop men. V-belt drive * Automatic tensioning * Filter tray has 3 sett- 
a Wallace Supplies Mfg. Co. ling baffles and burlap filter * 14-gallon removable coolant 
1310 West Diversey Parkway Chicago 14, Illinois tank, drive, and 42 H.P., 110-v., 60 cy. single phase motor en- 
a oe ee ee closed in heavy ventilated base * Stocked in all principal cities 
US. Patent 2,715,281 























Send for literature and prices. 


SUPERIOR HONE CORPORATION 


ELRENO STREET - _ ELKHART, INDIANA 
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low cost 


HYDRAULIC 
KEYSEATER 
cuts standard, 
tapered keyways 
Va" to 2" wide 
© fast set-up—saves time 


and money 


@ low cost operation-uses 
standard tool bits 


@ heavy-duty hydraulic 
circuit—assures accurate 
keyways 


® compact, 21” x 61”—no 
special foundation 


Send for Bulletin 34 


E. W. BLISS COMPANY 


CANTON, OHIO 
For more data circle Item 710 on Inquiry Card 


GEAR —ALL MAKES. 


Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certified for Accuracy 
Quality and Fine Workmanship 
NEW JERSEY GEAR & MFG. co. 


1470 Chestuut A Hiliside, N. J. 
For more cc7 circle Item 711 on Inquiry Card 


simce 1657 


GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of ail types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 





Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


DIEFEN DGRF 


o'.: A.s..2 
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GUIDE TO SOUND LUBRICATING PRACTICE 
AND MONEY-SAVING APPLICATIONS! 


Industrial Lubrication Practice is 
a practical manual for the effective 





IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D focing Head feeds automatically. Lathe tool bit 
trovels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (0, 126 Philedelphia st. 


HANOVER, PA. 
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for the shop superintendent, main- 
tenance engineer, stationary engi- 


lubrication, bearing maintenance, 
and storage preservation of motors, 
engines, turbines, production ma- 
chinery, machine tools and other 
industrial and marine equipment. 


neer, marine engineer, machine de- 
signer, repair supervisor, plant 
lubrication engineer, and all who 
are responsible for the trouble free. 
efficient operation of machinery, 


mechanical equipment and _ the 
prime movers which drive it. 


It provides valuable information 


MAIL THIS ORDER FORM TODAY 
THE INDUSTRIAL PRESS, 93 Worth St., New York 13, N.Y. 
- Please send o copy of INDUSTRIAL LUBRICATION PRACTICE 
() | enclose check or money order in full payment. Send book postpaid. 


(Foreign orders—except from Canado—must be accompanied by payment in full including 
50¢ postage per book.) 


| (] Send book under Five-Day Free Inspection Plan. If | decide to keep book | will send pay- 
i ment, plus postage charges (15« in U.S.) within five doys. 
By Paul D. Hobson , CO Oe me C1) Bill compony 


534 Pages 
167 Illustrations 


$8.00 





(All in if you want book sent to your home) 








M/9/59 
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DESIGNING NEW MACHINES? 
MODERNIZING OLD MODELS? 


Talk your gearing problems over with Bilgram—first! Over 60 
years experience in this specialized field give up the “know-how” 

. a thoroughly modern plant with specialized equipment 
(much of it designed by Bilgram Engineers) furnish the “can- 
do”! Dependable service on ALL types, ALL materials. What 
are your requirements on Bevel (straight or spiral cut teeth), 
Ellipticals, Herringbones, Helicals, Racks, Spurs, Hypoids, 
Worms? Estimates gladly furnished. 


BILGRAM GEARS 


ww 


BILGRAM GEAR & MACHINE WORKS 


1217-1235 SPRING GARDEN STREET « PHILADELPHIA 23, PA. 
Manufacture of Bevel Gear Generators 
and Chamfering Machines 
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PRECISION for Performance! 


In this gleaming group are 2 steel herringbone gears of 28.24” 
O.D., 6” F., 9%” B., 69 T., 2% D.P.—another set of 28.24” O.D., 
6” F., 10%” B., 69 T., 2% D.P. All heat treated to 240-350 
Brinell before machining. Pinions—14.4” O.D., 6” F., 7%" B., 
36 T., 2% D.P. Heat treated to 385-400 Brinell after completion. 


Stahl-built gears measure up—to the job, to specifications. Get 
our estimate. 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 
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9 REASONS WHY 
You need 
ROWBOTTOM 


for 


CAMS 


1. Rowbottom offers the longest experience because this organi- 
zation is the pioneer in cam development. 


2. Rowbottom produces every type cam in any size or quantity. 
3. Rowbottom service is two-fold: producing cams exactly to 
your specifications acting as your “cam department” or furnish- 
ing Cam Millers and Cam Grinders for production of your cams 
in your own shop. Also Rotary Profilers. 


4. Rowbottom service is complete . . . from assistance in design 
to the last detail in manufacture. 


5. Rowbottom is a specialist on cams exclusively. 
6. High quality assured on a single cam or thousands. 


7. Hardened and ground cams furnished for special conditions 
and exactly to dimensional tolerances and requirements. 


8. Complete production and engineering facilities available 
through competent specialists. 

9. Prompt service at RIGHT PRICES. 

Send us your drawings and specifications for cost estimates. 


The ROWBOTTOM MACHINE CO. 
WATERBURY, CONN. 


Rowhoy fo Cams 
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Classified and Re-Sale Section 


CLASSIFIED ADVERTISING RATES: $12 per single column inch 


Eastern Rebuilt Machine Tools 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The Heting below ts caly © VERT SMALL AMOUNT oe uate ant'om ania 
immediate realistic with today’s — and our quality of 
IEADER. THE FIELD OF REBUILT MACHIN E TOOLS. 





SWAG GRINDERS 
HLP. United States Elec. Tool Co. Double End, 
jodel 80, new 
No. Y ies H.P. Standard Elec. Tool Co. Double 
. m. 
25 HP. U.S. Elec. Co., Heavy Duty Double End, m.d. 
THREAD GRINDERS 
No. 32 Excello Precision, m.d 
TOOL & CUTTER GRINDERS 
No. 91A Covel Universal, m.d. 
Whitney Deep Deep Hole Drill Sharpener, m.d. 
} ae ‘ool Sharpener, 


Sellers Universal Poot ye 
B sellers Wet Drill Grinder, m.d 


. m.d. 
12x28” Landis Universal & Tool Grinder, m.d. 
UNIVERSAL GRINDERS 
ee. Landis a LO Universal, m.d. 
m.d. 


14”x48” Landis Type 
laste” Norton Ubersa Titraulic, md. 


HONE MACHINES 
No. 6 Barnes + | Spindle Horizontal, Hydraulically 


No. 3 Barnes Single 7% Internal Hose, new 
No. isa Barnes Drill, 


No. 854 Micromatic Vertical Honing Satie, 
H1 Micromatic Horizontal Hydrohoner, 


No. 

Model MA Sunnen Ben 

KEYSEATERS 

Morton, m.d., thru reversing gear box 

bas ~ & A Horizontal Shaving, Shaping Keyseating, 
m 42 

W-L-W Machine Keyseater, new 


ENGINE LATHES 
12” Sebastian ‘‘Viking’’, m.d. 
13”x48” centers Pratt & Whitney, m.d. 
14”x31%” centers Lodge & Shipley, m.d. 
14”x32%” centers Springfield, m.d., taper 
14”x33” centers Sidney, m.d. 
14”x33%4” centers Lodge & Shipley, m.d. 
14”x36” centers LeBlond Geared Head, s.p.d. 
14”x36” centers Pratt & Whitney, cone 

a LeB 


a” oke Head, m.d., taper 
16x29” centers Lodge & Shipley Selective Head, m.d. 





EASTERN 


Ay a 


A Gan oe oa 








tools that we have in stock for 
rebuilding is the same high 


16”x29%4” centers Monarch Geared Head, m.d. 
16”x30” ters Monarch, 


18”x60” centers Cincinnati Tray Top, m.d. 

18”x106” centers (110” centers tailstock overhang) 
American, m.d. 

19x68” centers LeBlond Geared Head, m.d. 

20°x46%” centers Lodge & Shipley, m.d. 

20x48” centers Boye & Emmes, m.d. 

20°x55” centers Greaves-Klusman, m.d. 

20x70” centers American, m.d. 

20x72” centers Boye & Emmes, cone motorized 

20x96” centers Boye & Emmes, Model C, m.d., new 

21”x42” centers LeBlond, m.d., —— 

21”x6144” centers LeBlond, m.d. 

24”x18’ 344” centers (if used with tailstock) 24’ bed 
Lodge & Shipley, m.d. 

25”x120” Boye & Emmes, vee belt, m.d. 

25”x49” centers LeBlond Geared Head, m.d., taper 


42”x31’—114” centers American H.D., m.d. 
48” with 33’ between centers Niles, m.d. 
— T—60” Right Angle Lodge & Shipley Chucking, 


22”Model M—actual swing 27 44”x336” centers Monarch, 
m.d. 


DISC GRINDERS 

No. 14A Gardner Opposed Single, m.d. 

No. 186 —36” cap. Gardner, m.d., latest 
No. 121 Hanehett Prod. Face Grinder, m.d. 


SURFACE GRINDERS 


No. 16 Blanchard Rotary, m.d. 

No. 16A—2 Blanchard Auto—Rotary, m.d. 
No. 33 Abrasive, m.d. 

14” Pratt & Whitney Vertical, m.d. 

14” Pratt & Whitney Model M 1640 Vertical, m.d. 
No. A-1-8” Arter Surface Grinder 

No. 22—12” Heald Rotary, m.d. 

No. 25-A-24” Heald Rotary, m.d. 

No. 2 Brown & Sharpe, m.d. 

#300-60 Hanchett Vertical Spindle, m.d. 
Model 84A-61” Bridgeport Hydraulic Face, m.d. 
Schonherr Way Grinder, radial arm 

Delta Tool Makers Surface Grinder, 


m.d. 
16” wide, 24” under wheel, 120” table Mattison Hori- 


zontal Wheel Type Hydr., m.c 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 


COMPAN Y 


se )-124 











MACHINE TOOLS 
4” x 18” CINCINNATI Cyl. Grinder, Late Type 
24” Cincinnati Bickford Super Service Drill Press 
Ne. 2, 3, 5,. bd we gy HR Swasey Preselector 
Turret Lathes, Bar Feed, Chucking. 
#4 Cincinnati Dual-Power Horiz. Mill 30 HP. 
14” x 16” x 60”, 24” x 24” x 96” MATTISON 


Hyd. Horiz. Surface grinder. 
3° x 11”, 3’ x 13” CINCINNATI-BICKFORD Super 
Service Radial Drills. 
FALK MACHINERY CO. 
19 Ward Street—BA 5-5887—Rochester, N. Y. 





FOR SALE 
One Set of 6 Skinner #1308 Three Jaw 8” 
Power Chucks. 


1—6”, 2—8” and 2—10” Rotating Air Cylinders 
New H. S. Chasers For Models C-D and DJ Geo- 
metric Die Heads. 


Roby Machine Works, Truro, lowa 


MODERNIZE YOUR PLANT 


wit MILES 
REBUILT TOOLS 
is No. 3 KM K & Trecker dial- 


Aste: 2” RBG Acme-Grid 
Auto. Checker: ym No. chs ew New Britain, 1943 
Balancer: Intes . shaft, 1948 


+ DBI2Z12A Ex-' 1949 
Mill: 4” bar Universal Timken, 60” vert., 


Broach: ten 54” fnertome vert. duplex 
ventering: &, x 72” We. 56 Sundstrand 
os Sullivan duplex, 125 HP 


Deli, ; a8 & John Barnes, 1942 
Drill, "We. wit insti 36 spdi. 
Drill, te : 21” Cin. 1L , late 
Drill, Radial: 2; tariten m194 941 


brill, ee? Be 25 Ex-Cell-0, late 

pear + Ne. 3 Barber Colman, pree., late 

C’less: No. 12 Landis, 1948 

srinder, C'less: Ne. 2 Cincinnati, fimatic 
ise: 22” C] 


1) Wo. 221 Hanchett 
Int.: No. 171 Heald nelle, 1952 
tat.: i" 74 Heald, 1 

: 12” x 36” Mattison, 1942 
Srinder, T&C: No. 2 Cineinnatl 
rinder, Ualv.: Mt ox2d & 12x36 Landis, late 
Lathe, Aute.: @” x 15” Sundstrand 
Lathe, Autos: No. 8 Gisholt, 1950 
“o 13”, 15”, 17’, 19” LeBlond Regal, 1956 

) 

Lathe: x 54” American Pacemaker, 1941 
Lathe, Engin: 24” x 120” Monarch Model $e. 1943 
Lathe: x 72” Axelson, 1944 also 25” x 18’ 
Lathe: re Lote & Shipley “T” 1954 
Lathe. turret: 942” Hole ate le. 4L Gisholt 
a , turret: _ Ne. 43 & L, presel. 1942 


Boring Gisholt, vert. GCG 
Mills, Bes he. T3- Sendstrand Fiuld-Serew, 1942 
= 6 eee late 








HINE FOOLS IN ST 


"oe FOP LATEST 416 


‘MILES... )MERT 


T GENESEE + SAC 


-OMPANY 


7INAW, MICH. PL. 7.3105 











TIME CLOCKS 
Clocks—Quantity of Snoien and Cincin- 
= small late a=: By be used for 
attendance time ah y~ 40 to 60 
Shipped on 


30 back g m. 
A. Maurer —-. oy Clock’ Service 2433 Holmes 
Ave., Springfield or P.O. Box 934. 








Are you reading your own copy 
of MACHINERY? If not, see 
our subscription offer opposite 
page 199. 








ENGINEERING ENCYCLOPEDIA 
by Franklin D. Jones 


Now in ONE Volume 

Condensed and practical information 
on 4500 subjects. Definitions of nu- 
merous terms used in engineering and 
manufacturing practice, the results of 
many costly and important tests = 
experiments. No single work will 

you a broader knowledge with ees 
reading effort. 206 Drawings. 1431 
Pages. $10.00 


By mail, Canada or overseas, $12.00. 


The Industrial Press 
93 Worth St., New York 13, N.Y. 
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Ty A alte 
| PUNCH PRESSES 


» POWERFUL ° DEPENDABLE 
ECONOMICAL 
FULLY GUARANTEED 


Moderate in price 


Hundreds of different 
Model Combinations 
1 to 12 ton Capacities 


See your Supply Dealer or 
write for catalog giving com- 
plete information, specifica- 
tions and prices on our line 
of Heavy Duty Punch Presses. 


Thousands in use 
the World over 


ALVA ALLEN INDUSTRIES, Dept. M 
Clinton, Missouri Tel. TUrner 5-3331 
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NEW! ENLARGED SECOND EDITION! 


MACHINERY’S MATHEMATICAL TABLES 
Edited by Holbrook L. Horton 


MACHINERY’S MATHEMATICAL TABLES has been 
serving mechanical engineers, machine designers, 
draftsmen, toolmakers, machinists and students for 
over 30 years! Now it is available in a greatly enlarged 
version, containing the authoritative, easy-to-use 
mathematical regular information you need on the Job. 
Designed for speed and utility, you can now use Its 
“edge index” to flip to any desired place In the book 
instantly. 

The convenient pocket-size, its semi-flexible covers, 
and thin strong pages make it the ideal everyday ref- 
ence book to have, 254 pages. $3.75 


THE INDUSTRIAL PRESS, 93 Worth St., N. Y. 13 














Safe and Efficient 
KATO TAPPER 


+ DURABLE—gives years of service = > 
even at high-speed rotation ™ , a - 

~ SURE TO OPEATEeopecioy | | fa 
with long or slender dri | te 

+ SAFE-safety device prevents 4 

3s | 1/8-1 3,8" 

tnd fl ty nso |1 1/2-2" 

+ LIGHTWEIGHT-easy te use 




















Write for catalogue to: 


YAMAZEN TOOL MFG. CO., LTD. 
3-chome, Itachibori-kitadori, Nishi-kv, Oscke, Jepan 


KATO MFG. CO. 
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How do you use them? 


How you use material after you cut interests 
Wallace as much as does the alloy, or size or 
the shape you cut. If, after the cut, you need 
smooth cut ends, free of burn, and nearly burr- 
free, then Wallace Cut-Machining is definitely 
your type of cutting. 

For Wallace Abrasive Cut-Machining Units 
give your material two smooth “machined- 
like” ends with the first cut. Often no further 
end-machining is needed. Here is economy 
with every cut of solid bars, structurals, small 
and “big-inch” pipe and tubing, any alloy. The 
right Cut-Machining Unit for your special re- 
quirements can be quickly determined at no 
cost or obligation to you. 

So? Let’s discuss your cutting problem. 
Write, or 


Call Wallace Collect 


Chicago number: BUckingham 1-7000 


Ask for CUTTING CLINIC 
and reverse charges, please! 


THIS BOOKLET 
shows you how Cut-Machining 
solves other cutting problems. 
Be sure to ask for it. It’s free. 


Write, if you prefer, to 


WALLACE SUPPLIES MFG. 00. 


1310 West Diversey Parkway 2 Chicago 14, Illinois 
For more dota circle Item 718 on Inquiry Card 





- TOTALLY ENCLOSED MOTOR 


Windings and air gap completely protected from dust, 
dirt, chips. 


DIRECT DRIVE 


Direct drive from four-speed motor to spindle for 
smooth power transmission. For extreme speed range, 
can be furnished with back gears. Speeds from 90 RPM 
up to 3600 with torque multiplication up to six times 
supplies brute power for large drills, ample speed for 
drills down to “s". 


3. INDICATING SHIFT 
For positive speed indication. Tells right speed to use 
for drill sizes in three different SFM ranges. Convenient 
hand wheel shifts speed without stopping machine. 

4. OIL MIST LUBRICATION 
Radial-thrust ball bearings are constantly and properly 
lubricated at all speeds by oil mist. Spindle splines 

* lubricated by felt wipers. 
5. OVERSIZE SPINDLE QUILL 


Oversize quills are 2%" in diameter. Large bearing 
area maintains accuracy and assures long life. 





ines 
FFORD py aliilacs, Machine 


6. INSERTED STEEL RACK 
Inserted steel rack prevents radial motion which can 
cause uneven tooth loads on feed pinion. Also insures 
accurate alignment when multiple heads are used. 
7. BROACHED SLOT 
Rack slides in slot precision broached into head. 
8. SPINDLE GUARDS a 
Telescopic guard can be furnished to completely cover a 
the spindle, protect operator from fast-moving multiple . 
splines. @) ; : 
9. BUILT-IN LIGHT | 


Built into sliding head. Puts the light on the work where 
it ought to be. Never in the way like makeshift lighting. 


Compare the quality, workmanship and precision features built into Leland-Gifford 


Drilling Machines and you will see why they are the first choice of leading companies 
for toolroom and production lines. 


LELAND-GIFFORD ea 


CLEVELAND 22 Vernon 58, Cal. 
P.O. Box 853 NEW YORK 


Drilling Machines | perrorr 2 esters 


10429 W. McNichols Rd. ROCHESTER 12 


WORCESTER 1, MASSACHUSETTS, U.S.A. nOsertool. ne 


P. O. Box 1051 Charlotte Station 
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To cut your blast cleaning costs... 


‘Pangqgborn 


CLEANS IT FAST WITH 


ROTOBLAST 


MACHINES AND ABRASIVE 


CONTINUOUS-FLO 
TABLES 


BARRELS + 
ROOMS 


BARRELS + 
TABLE-ROOMS 


CABINETS + TURN-STYLE TABLES - 
SPECIAL MACHINES ABRASIVES 


Today hundreds of cleaning rooms across the country use 
high-capacity Rotoblast units in Pangborn machines for 
Rotoblasting castings, forgings, super alloys, etc., and de- 
scaling hot rolled steel. To learn how Rotoblast can help 
you, write PANGBORN CoRPORATION, 1200 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Blast Cleaning and 
Dust Control Equipment—Rotoblast Steel Shot and Grit.® 
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The HEAVY WEB 


and FASTER SPIRAL 


of 
COGSDILL 


MERCURY SERIES 


TWIST DRILLS 

give you 

the 

HIGH PRODUCTION 
you 

NEED and EXPECT 
in 


TOUGH MATERIALS 





Available in Jobbers Length 
Taper Length 

Straight Shank 

Taper Shank 


COGSDILL 


See your Cogsdill Distributor 


COGSDILL TWIST DRILL CO., INC., Greentield, Massachusetts 








Stocking Warehouses: Detroit, Los Angeles, Greenfield 


Cogsdill — the name to remember for quality . . . to watch for progress 





HOW LODGE & SHIPLEY mounts the spindles on all 
Powerturn lathes including both 45° and 90° Copy- 
matics on Timken bearings to get extra rigidity, 
maintain accuracy, reduce maintenance. 


New type lathe ups 
production 200%, 


saves users an estimated 


$8,000 a year 


...one secret —TIMKEN*® bearings 


on the spindle 


‘‘Production increases as high as 
200%”... .““Overall savings estimated 
at $8,000 a year” —read user reports 
about the new Powerturn 90° Copy- 
matic Lathe. One important reason 
for such exceptional results is that 
Lodge & Shipley mounts the spindle 
on Timken® tapered roller bearings. 
Timken bearings give it the vital 
extra rigidity and hold runout to the 
minimum needed for tracer accuracy. 


How spindle is held rigid. Timken bear- 
ings hold the spindle in positive align- 
ment. They take both radial and thrust 
loads in any combination, because of 
their tapered design. And because of 
full line contact between rollers and 


races, Timken bearings have extra 
load-carrying capacity. 


Why heavy shocks are absorbed. Case- 
carburization of Timken bearings’ 
rollers and races gives them hard, 
wear-resistant surfaces and tough, 
shock-resistant cores. 


How friction is virtually eliminated. 
Timken bearings are geometrically 
designed to roll true. And they’re 
precision-made to live up to their de- 
sign. They run smoother—last longer. 

We even make our own electric fur- 
nace fine alloy steel, for extra quality 
control. We’re America’s only bear- 
ing maker that does. To get all these 


advantages, always specify bearings 
trade-marked “TIMKEN”. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable address: 
““TIMROSCO”’. 


This symbol on a product means 
its bearings are the best. 


TIMKEN TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. U. S$. PAT. OFF 
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